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Molybdenum Offers 
Higher Strengths 
For Higher Speeds 



Sikorsky HR2S-1W 



New Style 

K K 


Lighter Weight Anchor Nut With "Thread-Relief”* 


The new style Keylock anchor nut is 
interchangeable with and far lighter than 
other designs, even lighter than former 
Kaylock designs. (Example: Weights of # 1 0-32 
and l/4"-28 sizes reduced by 23% !) 

It utilizes the high-strength short-thread feature, 
originated by Kaylock and now an industry 
standard, las per National Aircraft Standards 
lightweight nut drawings NAS680 through 
NAS695) and permits use of newly designed 
short-thread bolts for additional weight savings! 
Its new thread-relief feature, allowing the 
bolt grip to enter the nut base, substantially 
reduces the need for shims and changes 
in bolt-grip lengths. 




Now available in a complete range of sizes from 
8-32 through 3/8"-24, these Kaylock all-metal self- 
locking nuts are precision products made in con- 
formance with all applicable military specifications. 
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THE KAYNAR COMPANY 
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Outside our Akron, Ohio, facility you'll find height-finding 
radar equipment like this going through their torturous 
gyrations day and night— making 360° sweeps as they nod 
up and down to check vertical tilt, rotation and high-power 
transmission. 

For these are complete AN/FPS-6 radar antenna struc- 
tures being checked out by Goodyear Aircraft Corporation 
before delivery to our customer. General Electric. 

It is the culmination of a host of metal-working skills — 
the end result of welding techniques and close-tolerance 
fabrication perfected at Goodyear Aircraft. 

The reflector “dish,” for example, must be built to a critical 
30-foot contour— in order to give an exacting beam pattern. 


The entire unit must be rugged— able to perform day in 
and day out without serious interruptions for maintenance 
—operate in hurricane winds and at -65°F. 

Yet with all this, the Goodyear-built structure has to be 
mobile— able to be disassembled, transported by trailers, 
and set up on a new location in a matter of hours. 
Developed by the Heavy Military Electronic Equipment 
Department of General Electric Company, in co-operation 
with the Rome Air Development Center, United States Air 
Force— the AN/FPS-6 height-finder is a good example of 
the kinds of metals engineering to be had when you bring 
in Goodyear Aircraft Corporation on fabrication problems. 
In structural plastics, electronics, weapons systems, and 
myriad other fields, the results are equally satisfying. 


They're doing big things at GOODYEAR AIRCRAFT 

Rewarding Careers for Engineers • Plants in Akron, Ohio, and Litchfield Park, Arizona 




permit instant assembly of components 


E pon adhesives permit you to 
assemble bonded parts immedi- 
ately, because they contain no solv- 
ents. Contact pressure alone is required 
for high strength bonding of metal, 
plastic, rubber, wood, or glass parts. 
Glue lines need not be uniform. Air 
relief drilling and machine finishing of 
surfaces before bonding isnot required. 

Epon adhesives have been used 
successfully in the manufacture of 
helicopter rotor blades, honeycomb 


wing sections, jet fuel tanks, radar 
antennae, structural joints and floor 
panels. In many cases, Epon adhesives 
are replacing expensive riveting and 
welding operations — often with im- 
proved structural strength. 

Here are three standard formula- 
tions for your specific applications: 

• Epon Adhesive VI: General purpose, 
high-strength adhesive. Cures at room 
temperature or slightly above. 


• Epon Adhesive VIII: High strength, 
capable of withstanding moderately 
high service temperatures. Cures in 
90 minutes at 200°F. 

• Epon Adhesive 422: A special formu- 
lation in tape form for service at tem- 
peratures up to 600 ‘F. 

If you have an assembly problem that 
Epon adhesives may Bolve, we’ll gladly 
send samples and full technical infor- 
mation. Just write or telephone. 

eeclusieely by Shell Chemical Corporalien.) 


SHELL CHEMICAL CORPORATION 

CHEMICAL SALES DIVISION, 3>0 Madison Avanua, Now York 17, Now York 
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ON AERONAUTICAL RESEARCH AND TEST FACILITIES 
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increases data output and validity 

CompuDyne Control Systems establish the constants necessary for 
valid aeronautical test work . . . regulate the most severe process tran- 
sients. Employing computor-dynamic techniques, they attain steady- 
state conditions . . . step, ramp or otherwise program variables ... at 
higher speeds, with greater accuracy than ever before possible. 

Time saved in attaining test conditions is a vital factor in data output. 
Accuracy is essential for data validity. 

Prior to manufacture, CompuDyne Control Systems are pre-tested by 
means of analog computer studies. You know exactly what performance 
to expect. CompuDyne Control Systems are designed, built and installed 
within your facility . . . from conception to operation . : . on a guaranteed 
performance basis. 

INFORMATIVE NEW BULLETIN entitled, "VALID DATA . . . 
economically produced by dynamic process control" will be sent to 
you upon request. Write or telephone. 



ede control services, inc. 

400 SOUTH WARMINSTER ROAD • HATBORO, PA. 
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THE INFORMATION ON THIS PAGE IS TYPICAL OF 


YOU 


FIND IN THE NEW AIRBORNE CATALOG 


LINEAR ACTUATOR 


R-5170 



LOAD— POUNOS 


NEATOR® • ROTORAC® • TRIM TROl® • ROTORETTE 



AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY 

Rnpnanltd in Canada b/: WINNETT BOYD LIMITED • 745 Ml. Pleoionl Rd., Toronto 12. Onl. 
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THE IMPACT OF THE 


CECOSTAMP 



OSGQSTJ/nE] 


THE CECOSTAMP provides a controlled impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, full command of the ram 
for sharp blows or squeezes as the job requires. 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It easily forms, to a permanent set, the 
”hard-to-handle" metals such as heat treatable 
aluminum alloys, austenitic stainless steels, magne- 
sium and titanium. There are standard Cecostamps 
to fit nearly every requirement with working areas 
from 21" x 18" to 120" x 120". Stroke of ram can 
be increased for deeper draws if necessary. 

Send for Bulletin 30-L-5. 



speeds security . . . 
with the help 
of Burroughs 
computation 


Here is just one of many significant Burroughs contributions 
to defense in the areas of instrumentation, control systems, 
communications, electronic computers, data processing. And 
on the basis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 


Burroughs 

The Foremost Name 
in Computation 



INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 

Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 




Designed to Solve Duct Flexing and Vibration 
Problems in Supersonic Aircraft 



New Marman MB11 Universal Joint 


The new Marman MB1 1 Universal Joint is designed 

supersonic aircraft ducting systems. It is capable of 
handling high volume of gases from —300° F. to 
+ 800° F. with minimum pressure drop at deflection 

The bellows is protected from torque and end load 


high velocity gas flow. All internal parts are constructed 
of high temperature corrosion-resistant materials. 

The MB1 1 Joint can be furnished in 2" and 3" sizes, 
as an integral part of the ducting or with Marman J1 ] 
series LIVE Joints for convenient disassembly. 

Write for complete information. 
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IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION 


IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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NEW ENGINEERING CENTER li bring built with growth in 



Growth — in plant facilities, for example, tells the Temco success story. 

New buildings — like the completely modem 100,000-square-foot engi- 
neering center opening this spring at Temco’s Garland plant — clearly 
tell the Temco story of widening engineering skills, increasing contracts 
and significant advances in Temco's own projects. 

At the beginning — back in 1945 — 550,000 square feet were sufficient. 
Now, eleven years later, with three integrated Texas plants at Dallas, 
Garland and Greenville, Temco has a total of 1 ,900,000 square feet for 
administration, design and production — plus eight runways and an 


Completely modem facilities are only a part of the Temco story of 
outstanding engineering opportunities. The challenge of meeting the 
complex needs of the jet-age aircraft industry, plus advanced work in 
Temco’s own developments in electronics, aircraft and complete weapon 
systems means that rewarding careers are open to you now at Temco. 


ENGINEERS — Openings in all phases of air- 
craft design and development. Write to Joe 
Russell. Engineering Personnel. Room 10-C. 
Temco Aircraft Corporation, Dallas. Texas. 


AIRCRAFT CORPORATION • DALLAS 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION 


IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 





Gas Turbine 


MARS' 


Simple, reliable, proven in service 


many, varied usis -from marine 
propulsion to airborne generators 
and to portable fire pumps— have 
been perfected for these versatile 
Solar engines. Both the 50 hp Mars 
and the 500 hp Jupiter gas turbines 
offer a long list of advantages over 
conventional power plants— light 
weight, compactness, ease of 
starting, simple maintenance and 
operation on a variety of fuels are 
a few of their attributes. 


Gas turbine engines deserve a 
prominent place in your forward 
planning. From the very first units, 
the Mars and Jupiter engines have 
achieved remarkably trouble-free 
service records. Their rugged 
dependability, plus the many 
unusual advantages of gas tur- 
bines, are worth your investigation. 
Dept. C-107, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San 
Diego 12, California. 


WRITE EOR iooklet. New brochure 
describes Solar gas turbines— how they 
work, advantages they offer to forward- 
looking industries. Send for a copy. 


SOLAR 

AIRCRAFT CORPAN 


A SALUTE TO A NEW STAR IN THE SKY 


THE EOCKHEED 1649- A 






5TRRT0 POWER 

is there— when a new star is born . . . with ad- 
vanced engineering to provide the extras that 
keep pace with tomorrow's targets in perform- 
ance. The new Lockheed 1649-A . . . faster . . . 
smoother . . . quieter, looks to STRATOPOWER 
Pumps for the actuation of brakes, landing gear, 
elevators, rudder and wing flaps. 


OPPORTUNITIES FOR HYDRAULIC DESIGN ENGINEERS 

Engineers who enjoy meeting the challenge of an ex- 
panding. progressing and rewarding industry are in-, 
vited to write to Dept, of Industrial Relations. 


WATERTOWN division 

THE NEW YORK AIR BRAKE COMPAN 
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Hallicrafters ■ 
announces a great 
new laboratory for 

RELIABILITY EVALUATION 


of guided missiles 







designed 
tested 
and built 

to meet another difficult 


fueling problem 


From SCHULZ comes a significant advance 
in vent valve design. This valve is used to 
relieve tank pressure as part of an air 
pressure fuel transfer system. With the 
tank fluid level below a specified level, 
relative to the valve, the unit will open at 

7.50 — .50 psig and reseat at 6.50 psig. 
A rising fuel level actuates the float caus- 
ing the opening pressure to increase to 

9.50 — .50 psig with no change in reseat 
pressure. The unit incorporates a pilot ac- 
tuation feature which provides a rated 
flow pressure drop below that of the 
cracking or opening pressure. 



SCHULZ 

TOOL AND MFC. CO. 


425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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25% of external skin 

on record-breaking F8U-1 made with magnesium 


In Chance Vought’s F8U-1 Crusader, fastest U.S. fighter by 
official record, many precious pounds are saved by using 
magnesium. Designers called for a total of 166 magnesium 
external skin parts— 25% of the wing and fuselage surface 
area. 275 magnesium sand castings ranging in weight from 
a few ounces to thirteen lbs. were used inside the skin. 
Weighing one fourth as much as steel and only two thirds 
as much as aluminum, magnesium gives you the best com- 
bination of strength and rigidity per pound. Its stiffness-to- 
weight ratio is the highest of any structural metal. 


Magnesium permits clean, simplified designs— eliminates 
many stringers and detail parts. A selection of finishes pro- 
vides remarkable protection against corrosion. Machina- 
bility is excellent, too. Fabrication, fitting and joining prob- 
lems are always at a minimum. 

Magnesium can help you make better designs for fuselage, 
wings and interior parts. Sheet, extrusions, and castings 
can be readily produced to meet your requirements. Call 
your local Dow sales office, or write to THE DOW CHEMICAL 
company, Midland, Michigan, Department MA363G-1. 
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EDITORIAL 


Don't Scare the Passengers 


The airlines have a continuous public relations problem 
of enormous magnitude. They must deal not only with 
the approximately 43 million passengers who will use 
their .services this year, but also they must bend their 
efforts to . attracting the additional millions that are 
required for the continued growth of air transport, par- 
ticularly in the jet age ahead. 

In the old pre-war era of the DC-3, the airlines’ 
passenger service was more than adequate, and the faith- 
ful few customers loved it despite the uncertain opera- 
tions, unpressurized cabins and slow speeds. In the 
post-war era, when the airlines offered major increases 
in speed and efficiency of flight operations, the rush of 
new customers simply swamped passenger service facili- 
ties and techniques. 

Somehow, the volume of passengers has seemed to 
stay ahead of the airlines' best efforts to catch up with 
their passenger service capability. During the past year, 
we think U.S. airlines have been devoting more effort 
than ever before toward giving their passengers a better 
break once they have decided to fly. We notice spots 
of improvement here and there, such as the speed up 
in baggage handling at Los Angeles Airport, eliminating 
a lot of needless ticketing red tape for air travel card 
holders and even a kind of courteous tone of voice from 
reservations clerks of airlines that have been notorious 
for their neglect of the passenger's problems. 

We also see signs that some airlines are trying to keep 
the passenger better informed on delays in flight arrivals 
and departures. Pilots have helped a lot on this score 
in recent years. Their microphone chatter from the cock- 
pit gives the passengers an idea of how the flight is being 
operated, what there is to see cn route and what’s hap- 
pening in the terminal area. 

'Mechanical Delay' Hazard 

The long sweat of an instrument approach is never 
half so long when the pilot gives his cabin load of pas- 
sengers a commentary on their progress, or lack of it, 
through the stacks. In reverse, nothing gets the pas- 
sengers to sweating more than a cheery announcement 
by the stewardess that "we will be landing in five min- 
utes" followed by a half hour of churning through the 
soup accompanied by turbulence and the moaning and 
groaning of hydraulic relief valves and the flap and gear 
mechanisms. 

There is one area of passenger information service 
that is generally being handled pretty poorly, with the 
result that many passengers are unduly frightened about 
the air travel on which they are about to embark. This 
is the almost universal custom of explaining delays due 
to mechanical causes in the curt, imagination stimulating 
phrase “mechanical delay." I have watched many a 
knot of passengers awaiting departure buzz with appre- 
hensive conversation when that phrase is chalked on the 
bulletin board or relayed over the public address system. 
Nine times out of 10, the actual cause of a mechanical 
delay is minor, but the unsophisticated passenger usually 
assumes the worst and begins to fret, often for the dura- 
tion of his journey until a safe landing has been made. 

We would like to cite a few examples of how a little 


more detailed explanation might have eased a lot of 
passengers' minds and made them more appreciative of 
the airlines' regard for them. This summer we were 
waiting to board a transatlantic flight of a U.S. flag 
carrier at Idlcwild. The public address system announced 
a 45-minute delay due to mechanical trouble. Well, this 
is not a very heartening thought to 60 passengers about 
to entrust themselves to an airline for a long over-water 
hop. We investigated and found the problem was 
nothing more serious than a sticky brake drum on one 
of the main landing gear wheels that was being replaced. 

Unnecessary Apprehension 

In a similar case, with a foreign flag carrier about to 
originate one of its deluxe transatlantic services from a 
European terminal, an hour's "mechanical delay" was 
announced. It was only a minor mechanical problem, 
but, to the passengers about to cross the Atlantic in that 
aircraft, it created a lot of unnecessary apprehension that 
a prompt and detailed explanation would have dissipated. 

On a transpacific flight to Honolulu, we recall a crew 
of mechanics racing around the forward cabin of the 
aircraft for an hour trying to fix nothing more dangerous 
than a clogged water faucet in a lavatory. This was 
done amid much standard type mechanic's cursing w'hile 
all the passengers were aboard. How much simpler to 
have kept the passengers in the terminal while these 
antics were going on aboard the aircraft. 

We recall several incidents at en route stops in the 
domestic system where mechanics swarmed aboard, while 
through passengers were still in the aircraft, and treated 
them to a stream of profanity and frantic activity that 
made it apparent to the uninitiated that it was doubtful 
if that aircraft would ever fly again. How much simpler 
if the passengers were off-loaded during this particular 
type of drill? 

To illustrate how proper explanation of mechanical 
delays is appreciated by passengers, we cite one rains', 
blustery night at LaGuardia when instrument approaches 
were necessary all along the Atlantic coast. With a full 
load of passengers aboard, the door of this transport 
suddenly opened to admit a quartet of mechanics drip- 
ping rain from their oilskins. They wrestled in the 
cockpit for over 30 minutes before the aircraft was ready 
to go. But hardly had they disappeared forward into 
the cockpit when the stewardess announced to the pas- 
sengers, "Don't worry folks, it's just the co-pilot's seat 
that is stuck, and we’ll have to get it back in adjustment 
before we can leave." 

The passengers relaxed back into reading their news- 
papers and magazines and never gave it another thought. 
We checked to sec if that was really the trouble and 
it was. 

Most of the passenger annoyances with airline service 
involve small but irritating areas that many airline em- 
ployes regard as too minor for serious attention. But 
anything that contributes to making the passenger happy 
with air transport is a major contribution to the airline's 
prosperous growth. Don't scare the passengers unneces- 
sarily, they arc the best friends the airlines have. 

—Robert Hotz 


Aircraft Bearings by Fafnir 


Products that reflect close 


with the aircraft industry 
for nearly 30 years 
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FAIRCHILD C-123 
TAKES THE LOAD OFF HIS MIND 

When the Air Force moves bulk supplies and equipment or personnel, 
or virtually any equipment or men anywhere, they know they can put 
their confidence and their payload into Fairchild C-123’s. 

Especially designed to airlift large consignments of men and equip- 
ment with the greatest flexibility of movement, the C-123 needs only 
short unprepared fields to land and takeoff. 

Easy-loading rear ramp shortens ground time, and the C-123's high- 
lift characteristics make possible quick, sure delivery to the rough spots, 
inaccessible or impractical to reach by any other aircraft. 

For a wide range of performance, the Fairchild C-123 is a versatile, 
rugged transport that takes any load required in tough logistics assign- 
ments— another proven example of the big job capability that Fairchild 
builds into its aircraft. 


Washington Roundup 


Flogair to MATS? 

Comments of the three services and other interested 
government agencies on a "single manager” plan for 
turning some 200 two- and four-engine Navy Fleet 
Logistic Air Wing transports over to USAF's Military 
Air Transport Service (MATS) are being studied by the 
office of Assistant Secretary of Defense for Supply and 
Logistics, Thomas P. Pike. The services and agencies 
were asked to give their opinions on a proposed Defense 
Department directive, which also would transfer to 
MATS all air photographic and charting, air rescue, air- 
ways and air communications and air weather services, as 
well as the Air Force’s "special air missions" unit, which 
transports VIPs. All the opinions will be reviewed and 
considered by Pike's office before any proposed directive 
goes to Defense Secretary Charles E. Wilson for signing, 
which means the move, if it comes, probably is shll 

Army Eyes Weight- Limit 

Proposed Annv aircraft which Defense Secretary 
Charles E. Wilson indicated he might exempt from the 
5,000-lb. fixed-wing weight limit when he issued his mem- 
orandum of clarification on sen-ice roles and missions 
(AW Dec. 3, p. 30) is a short-takeoff observation plane 
being developed jointly by the Army and Marine Corps. 

Its "eight is approximately 9,000 lb.— well over the 
limit, which was set in 1952 and which Wilson refused 
to change. Since the memo was issued, the Army has 
urged that it be allowed to continue development. Offi- 
cial word is that the Defense Department is giving the 
recommendation “further study," but Pentagon sources 
feel this amounts to all the approval Army needs to pro- 
duce some hardware. 

They also believe Wilson will approve production, since 
no other 300-knot aircraft answering Army-Marine needs 


Plans for Future 

Secretary Wilson’s memorandum also probably means 
that Army Aviation will do less public talking about its 
ambitions and plans. At present, the Army is most 
vitally interested in helicopter navigation svstems that 

foot wherever possible. The helicopters would be armed 
with machine guns and rocket weapons, and work is 
contemplated on improving rotary-wing aircraft as a 
platform for these infantry tools. More remote, but still 
engaging Army attention, is the nuclear-powered seaplane 
as a key logistic system to supply small, mobile nuclear- 
age armies fighting in distant countries. Of all the serv- 
ices. the Army probably is most dependent upon industry 
interest in its program’s and needs. 

Reciprocity 

The State Department will resume bilateral negotia- 
tions with The Netherlands on March 18. but the pros- 
pects for success appear to be little better than they were 
when discussions became stalemated and were broken off 
last summer. KLM Royal Dutch Airlines is still press- 
ing hard for authority to serve Houston and Los Angeles 
in addition to their present rights at New York and 
Miami. The U. S. would like to sign a bilateral air trans- 


port pact with The Netherlands, one of the few nations 
with which we don’t have one, but not at the price of 
granting KLM rights to Los Angeles and Houston. 

U. S. carriers are concentrating on the Fifth Freedom 
factor in international air travel as a key point in negotia- 
tions over trading traffic rights between U. S. and foreign 
airlines. KLM depends heavily upon Fifth Freedom 
traffic, rather than on Dutch-originated traffic, and is in 
favor of a free trade approach to air route exchanges. 
The American carriers have argued, successfully thus far, 
that the Dutch don’t have enough traffic to trade in return 
for the new U. S. routes they want and that negotiations 
should be based strictly on reciprocity. 

Tax Repeal Dim 

The transportation industry will continue its cam- 
paign for repeal of the transportation tax in the coming 
congressional session, but the prospects for success arc 

Tax experts admit that the transportation tax has 
first priority for repeal when a cut is approved. The 
Treasury Department, however, opposes any tax cut at 
present. Industry, in its efforts for repeal, points out 
that abolishment of the transportation tax would be a 
direct benefit to the public since common carrier rates are 
regulated and could not be raised as were movie admis- 
sions when that admission tax was lifted. 

Helicopter operators are making a separate bid to get 
out from under the transportation tax. They want an 
exemption from the tax similar to that granted air taxi 
operators. The helicopter airlines argue that the 10% 
cut in fares that would result from tax relief would help 
them stimulate traffic and cut subsidy needs. The carriers 
also maintain that the tax is discriminatory, because air 
taxi and helicopter operators arc competitive, and the 
exemption favors the air taxi lines. 

Tipton Re-Elected to ATA 

The Air Transport Assn, board of directors last week 
re-elected Stuart Tipton to his second term as president 
of the organization and voted for an expansion of air 
mail and cargo activities. Advertising budget for cargo, 
mail and the military traffic programs was increased to 
more than S360.000 annually, a new ATA high. 

The directors also named Seaboard and Western 
Airlines to an associate membership. All-cargo carriers pre- 
viously made associate members include American Air 
Export and Import Co.. Flying Tiger Line and Slick 
Airways. In other actions, the board approved a six- 
month ATA budget without any material changes and 
authorized increased funds to cover air traffic control 
studies. 


Hungarian Airlift 


Air Force and Navy will ferry 16,500 Hungarian refu- 
gees into the U.S. before the end of the year in tile 
largest peacetime air-and-scalift in history. The original 
plan, announced earlier last week, called for the Air Force 
to airlift all the refugees in groups of 1,000 a dav with 
125 MATS C-llSs and C-121s. Revised plan calls for 
airlifting 9,500 over a period of about three weeks, sea- 
lifting 7,000, probably in three sailings from Brcmcr- 


— Washington staff 
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Army Streamlines Aircraft Test Methods 


Two new agencies established to help accelerate 
service tests and develop logistical data. 


By Claude Witze 

Ft. Rucker, Ala.— U. S. Army this 
month is establishing two new agencies 
at its Aviation Center here to accelerate 
service testing of new aircraft and to 
develop sound logistic data for their 
support in the field. 

Inc new units, responsible to the 
Signal and Transportation Corps, arc: 

• Signal Aircraft Test and Support 
Activity, with cognizance oxer com- 
munications and electronic equipment. 

• Transportation Aircraft Test and Sup- 
port Activity, responsible for the air- 
craft. This "unit, headed by Lt. Col. 
Charles E. Hollis, reports dircctlv to 
Brig. Gen. William B. Bunker, head 
of the Transportation Corps Supply 
Office in St. Louis. Mo. 

Significance of the new organizations 
to the aircraft and avionic industries 
lies in the fact that the Army expects 
to slash by more than two-thirds the 
time required to service test new equip- 
ment. The immediate goal is to roll up 
at least 1,000 flight hours in the first 
six months. This is a program that, in 
the past, has required from two-and-a- 
half to three years. 

First piece of equipment to go 
through the new procedure will be the 
Sikorsky II-57A twin-engine helicopter. 
First two aircraft were delivered last 
week, and the program is scheduled to 
be fully under way by the first of the 

Dual Tasks 

Each of the new support activities 
has a dual job: 

• To provide field maintenance and sup- 
ply for Continental Army Command's 
Board 6. the Army unit "at Ft. Rucker 
which is charged with monitoring the 
development, service test and product 
improvement work on all new aircraft 
and support equipment. 

• To carry out logistical evaluation of 
new equipment. 

In view of current Army emphasis 
on the problem of maintaining its air- 
craft in far-flung theaters, the second 
mission may be the most important. In 
early October. Gen. Bunker held an in- 
dustry symposium at St. Louis where 
this problem was fully aired and new 
approaches studied (AW Oct. 8. p. 28). 

It was revealed in St, Louis that the 
Army has a poor set of statistical data 
to guide its purchases of spares and. 
more important in time of war. to guide 
its shipment of spares and tools to main- 
tenance echelons in the field. 


Col. Hollis disclosed to Aviation 
\\ eek that one of the key techniques 
he will use in this effort is to provide 
spares and overhauled components 
through a closed circuit supply line. An 
open contract will permit purchase of 
spares direct from the manufacturer as 
needed. 

Even more significant, if there is a 
failure in a major component, such as 
an engine, transmission or rotor head, 
it will be returned to the manufacturer 
for repair. The job will be done as 
quickly as possible, and the same unit 
put back in the aircraft for continued 
accelerated testing. 

Ultimate Aim 

The same procedure will hold for 
communications and electronic equip- 
ment monitored by the Signal Corps 
unit. It will. Army officers believe, re- 
sult in greater reliability as the manu- 
facturer gets more information and gets 
it faster, permitting a speedup in cor- 

Col. Hollis says the entire concept of 
his new job goes back to an industry 
meeting held by Gen. Bunker in 1913. 
At that time. Gen. Bunker demanded 
helicopters and components that could 
go 1.000 hours between major overhaul. 
The industry's reply was that Army 
test programs themselves hampered such 
development. 


Aircraft Maintenance Bid 

Ft. Rucker, Ala.— U. S. Army has 
asked for bids on a new maintenance 
contract to cover initially from 35 to 50 
aircraft based here by three Army Avia- 
tion units separate from the Army Avia- 

The aircraft will be flown by the Con- 
tinental Army Command’s Board 6 and 
the new Aircraft Test and Support Activ- 
ity' units now being established by the 
Signal and Transportation Corps. 

Maintenance work on both fixed wing 
and rotary-wing aircraft, above the line 
maintenance performed bv the crew 
chiefs, will be turned over to a private 
contractor. A new hangar will be con- 
structed next year to provide quarters. 

Hayes Aircraft Co., of Birmingham. 
Ala., already has a contract and performs 
maintcnancc on aircraft used here by 
the Army Aviation Schools. Hayes is one 
of the bidders for the new contract 
scheduled to go into effect early in 1957. 


Ultimately, the Army's aim in this 
program is to dig back into industry 
as far as the design engineer, making 
him more conscious of the mainte- 
nance problem. Corrective steps also 
are possible at the design stage that 
will make it easier to draw up main- 
tenance allocation charts with some de- 
gree of accuracy. 

I lie Army frankly admits that it has 
no competent statistics on the hard- 
ware. manpower, training and tools it 
needs at each level in the maintenance 
picture. On top of this is the necessity 
lor building a support activity capable 
of moving in the field with highly 
mobile, small tactical units. In short, 
the effort is to make Army Aviation 
conform to the new nuclear-age type 
of organization typified by such recent 
battlefield concepts as that practiced by 
the reorganized 101st Airborne Divi- 
sion (AW Oet. 8. p. 79). 

Col, Robert R. Williams, president 
of CONARC Board 6. points out that 
the setup pennits the new Transporta- 
tion and Signal Corps units to obtain 
experience from four aircraft while actu- 
ally flying only two. This is because 
they have been given responsibility for 
maintenance of the two aircraft being 
service tested by Board 6 along with 
their own accelerated 1.000-hour tuns. 
Thus, the final provisioning figures will 
lie based upon a test cycle with four 

Col. Williams also stresses the fact 
that Army will use no test of separate 
items. Only a complete package will 
lie subjected to service and logistic 
evaluation. This will provide increas- 
ingly realistic information, particularly 
in the field of avionic equipment. 
Industry's Role 

It is important to industry to 
have close contact with the program. 
Service representatives will be on 
band during the work, sending infor- 
mation on failures back to the fac- 
tory. along with orders for replacement 
parts. Simultaneous tests by the Annv 
technical services and the user, in the 
presence of the manufacturer, should 
give good coordination of results and 
speed modifications where necessary. 

Col. Williams is convinced that 
taster discovery of deficiencies will cut 
down on retrofit and modification costs. 
He has pointed out that sendee tests 
of the Vertol H-21 and Sikorsky 11-34 
helicopters were completed less than 
six months ago. If production had 
been held up until they were finished 
and all changes incorporated on the 
line, it would be 1959 before the air- 
craft were operational. 

The unit at Ft. Rucker headed by 
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Col. Hollis will consist of 28 officers, 
55 enlisted men and 34 civilians. In 
order to fly 1.000 hr. in six months 
with a new piece of equipment, they 
will operate on an around-the-clock 
basis. All davhght hours will be spent 
flying and some night flights arc con- 
templated. 


Maintenance crews will be on the 
job 24 hours a day. It will require 
five pilots for each aircraft to keep up 
the schedule. 

Col. Hollis is confident on the eve 
of his first program that this one test, 
of the Sikorsky II-37A. will prove that 
the expense is justified. 


Within a few months, two new 
hangars will be constructed at Ft. 
Rucker to provide quarters. Mean- 
while. the units have been operating 
out of a rehabilitated office building. 
For experience, some work has been 
done with the Hiller Hornet, YH-32 
ramjet helicopter. 



MODEL of Sikorsky S-60 flying crane has Eve-bladed rotor. Swivel scat enables pilot to fly facing forward or backward. 


Sikorsky Designates Flying Crane S-60 


New York— Sikorsky S-60 flying crane 
lias a thin, elongated fuselage with 
cargo or pod space under the main rotor 
and widespread, fixed landing gear with 
dual wheels. 

Cockpit is forward-mounted and low 
slung, innovation is a swiveling pilot’s 
seat and windows on all sides of the 
cockpit, including the rear. The scat 
allows the pilot to face aft when landing 
and have all of his cargo and most of 
his helicopter in full view. By backing 
the machine to a landing, he can spot 
his cargo with great precision. 

Sikorsky has built a wooden mock-up 
of the machine. Scale is indicated bv 
having a good-sized fuel truck parked 
in the loading position. 

The S-60 was described at the recent 
meeting of the American Society of 
Mechanical Engineers by Edward F. 
Katzenberger. chief development engi- 
neer. general design, for Sikorskv (AW 
Dec. 3. p. 28). 

A second design shown also featured 
a long, thin fuselage with main and 
tail rotors and provisions to sling cargo 
or pods under the fuselage. Big differ- 
ence is that the cockpit is slung under 
the rear part of the fuselage to give the 
pilot a unobstructed view of the cargo 
in front of him. 

Katzenberger outlined these require- 
ments for future helicopters: 


They must have built-in, inherent 
stability. The S-55 docs not have it, the 
S-36 and S-58 have it to a degree. 

Upcoming helicopters must have all- 
weather suitability' which includes 
means of de-icing tile rotors. (The Mar- 
ine Corps helicopters operating in 
Korea had no trouble with ice on the 


rotors, but they did not operate IFR. 
However, sufficient ice did accumulate 
on the tail cone to upset their center 
of gravity and require the pilots to land 
and remove the ice.) 

To make helicopters suitable for ship- 
board operation and to help ground 
personnel camouflage the otherwise 



CONVERT AWINGS flying crane entry has four turbine engines mounted at ends of booms. 
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Navigational Ship Fitted Out 
For Firing Ballistic Missiles 


hard-to-conceal machines, automatic 
blade folding devices must be included. 
Currently under development, the de- 
vices cost a weight penalty of 20% of 
the total rotor weight. A corrollary 
necessity is a means of taxiing the air- 
craft with its rotors folded. This also 
costs weight. 

The basic powcrplant now being 
considered by Sikorsky for future de- 
signs is the Allison T56. As size goes 
up, the number of T56s is increased. 
Current thinking goes as high as five 
T56s in one airframe. Rotor discs 
could go to 85 and 110 ft. diameters. 

Another proposal for a flying crane is 
made by Convertawings, Inc., Amity- 
ville, N. Y. It consists of a four boom 
cruciform structure with a turbine en- 
gine and a rotor on each boom. 

One version would use four General 
Electric T58 engines providing a total 
of 4,280 shp. and carrying a maximum 
payload of 1 0 tons and a normal load of 
six tons. Another using four T56 en- 
gines providing 10,600 shp. would carry 
a maximum payload of 26 tons and a 
normal payload of 18 tons. 

The smaller version would have a 
35.7 ft. rotor diameter for each of the 
four rotors, overall width of 61.5 ft. 
and would be demountable to fold into 
space into a space 20x8x6 ft. The other 
would have a 56 ft. rotor diameter, a 
96.4 ft. overall width, and would fold 
into a space 32x9x7 ft. Each would 
have a disc loading of 5.5 lb. per sq. ft. 

David Kaplan. Convertawings presi- 
dent. said it would be thorctically feasi- 
ble to build a living crane of this type 
to cam- a 50-60 ton payload using a 
rotor 80-100 ft. in diameter. 

Two types of construction arc visual- 
ized for the booms, either monocoquc 
or tubular. The monocoquc boom 
would have sufficient diameter to allow 
storage of the dismantled rotors inside 
for compactness in moving. 


New York— The Navy last week com- 
missioned a navigational ship designed 
to provide the high degree of accuracy 
needed for firing ballistic missiles from 
shipboard. 

The 17,600 ton U.S. Compass Island 
(EAG 153)— converted from a merchant- 
man in five months’ time— is capable of 
automatic photoelectric star tracking in 
daylight, gyroscopic measurement of 
latitude and accurate measurement of 
speed over ground, rather than the less 
accurate measurement of speed through 

A second merchantman is now being 
converted to a navigational ship at Ports- 
mouth Navy Yard. 

Its mission will be the same as the 
Compass Island’s. Although it has not 
been named vet, it will be designated 
EAG 154. 

Used for Testing 

Navy also expects to use the ships 
to test devices that will track radio 
stars and the sun and moon's radiation 
(AW Nov. 8, 1954. p. 43). "We even 
expect this ship to be locating its posi- 
tion by taking radar ranges on the 
moon,” Assistant Navy Secretary for Air 
Garrison Norton said. 

The Compass Island's Ship Intcrtial 
Navigational System (SINS) is based 
upon research carried out by Dr. Charles 
S. Draper at Massachusetts Institute of 
Technology's Instrumentation L-abora- 

The Sperry Gyroscope Co.'s Marine 
Division is now refining the basic sys- 
tem and manufacturing first production 

SINS determines latitude and longi- 


tude, true north and ship’s speed over 
ground. 

A special type of sonar equipment for 
measuring speed easier and more ac- 
curately was developed by General Elec- 
tric Co. and Navy’s Bureau of Ships. 

It is housed in a large airfoil-shaped 
dome attached to the bottom of the 
ship’s hull. 

'Revolutionary Changes' 

Celestial trackers, mounted on a sta- 
bilized platform on a 67-ton tower just 
forward of the superstructure, will be 
used to check and correct SINS. The 
tower provides a rigid structure isolated 
from ship flexures to give fixed reference 

In addition to improving navigation 
devices and techniques, the Navy hopes 
to "bring about revolutionary changes 
in the field of cartography.” 

The Compass Island once was the 
fast cargo ship, Garden Mariner. The 
Navy said it has the best automatic 
steering available and has activated fins 
for roll stabilization. This system was 
developed in the U. S. by Sperry Gyro- 

Whcn her sister ships arc rolling 1 5 
degrees, the Compass Island wall roll 
only about a degree and a half in the 
same seaway, Navy said. 

Production of F5D 
Limited by Navy 

Washington— Navy will not order 
production of the Douglas F5D Sky- 
lancer because of budget considerations, 
but has ordered development and test- 
ing of 11 models continued to the 
point where the Skvlancer will become 
essentially an on-thc-shelf item ready for 
procurement if necessary. 

The number of test models was cut 
back to 11 from the original order for 
19. 

Two F5Ds have flown thus far. The 
other nine now arc approaching the 
flight stage. 

The F5D has substantially exceeded 
the Chance Vought F8U Crusader’s 
1,015 mph. Thompson Trophy speed 
record and has exceeded all perform- 
ance specifications. It also has all- 
wcathcr radar capability, which the 
Crusader does not. 

The Douglas F4D Skvray experienced 
compressor stall above 50.000 ft. This 
has been avoided in the F5D by giving 
the inlet ducts finer lines. Minor con- 
trol problems experienced earlier in the 
F5D’s development have been cor- 
rected. 


Gen. Orval Cook to Head AIA 

Washington— Oval R. Cook, retired Air Force materiel expert will succeed Dewitt 
C. Ramsey as president of the Aircraft Industries Assn, in January. The AIA board 
of governors elected Cook to the presidency at their meeting in Phoenix, Ariz., 
in late November. 

Ramsey will serve the remainder of his contract— until mid-1958— with AIA in the 
newly created post of sice chairman of the board of governors, functioning prnuarilv 
in a consulting capacity. 

At the governors meeting. Malcolm P. Ferguson, president of Bcndix Aviation 
Corp., was elected board chairman for the first half of 1957. Whitley P. Collins, 
president of Northrop Aircraft Inc., will serve as chairman during the second half. 

Cook’s election to the AIA presidency confirmed Aviation Week’s exclusive report 
on Aug. 27 (p. 25) that an active search was on to find a replacement for Ramsey. 
Cook was listed as among the leading candidates to succeed Ramsey by Aviation 
Week on Sept. 3 (p. 27). 

Cook had a distinguished career as an Air Force officer prior to his retirement in 
May, 1956. He had served as director of procurement for the Air Materiel Com- 
maud at Wright-Patterson AFB, as deputy- USAF Chief of Staff for Materiel in the 
Pentagon and as deputy commander in chief of the U. S. European Command. 
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Regulus 2 Shows Supersonic Capability 

Rcguius 2 is a surface-to-surface missile developed for Navy by Chance Vought Aircraft, Inc. designed primarily for launching from guided 
missile submarines such as the nuclear-powered boats requested by Navy for its 1957 construction program (AW Nov. 19, p. 129). 
Regulus 2 is also planned for launching from steam catapults on carriers in a manner similar to that developed for Regulus 1. Flight 
tests of Regulus 2 are being conducted at the Air Force Flight Test Center, Eduards AFB. Calif. USAF is interested in Rcguius 2 as 
an air-to-ground missile. Canard layout differs greatly from tailless planfumi of the subsonic Regulus 1. Powcrplant is a turbojet fed 
from a shark-mouth inlet under fuselage. General layout indicates supersonic capability. 


General Urges Crash Weapons Program 


New York— All modern weapons pro- 
grams should be crash programs, Maj. 
Gen, J. B. Mcdaris, commander, Army 
Ballistics Missile Agency, warned last 
week. He also pleaded for fundamental 
revision in our educational concepts 
beginning at the grammar and high 
school levels. 

"The exceedingly rapid advance of 
science and technology, not confined 
to the United States, requires that to- 
day s concepts be translated into de- 
ployed weapons in an absolute mini- 
mum of time,” Gen. Mcdaris told the 
American Ordnance Assn.’s 38th an- 
nual Industrial Preparedness Meeting. 
’The alternative, which must be 
avoided, is the undesirable situation of 
having no current weapons, only those 
which are obsolescent and those which 
arc on the drawing boards." 

Reference to rapid scientific ad- 
vances not confined to the U. S. was 
an indirect recognition of the progress 
being made in Russia. And although 
Gen. Mcdaris would not comment 
upon the need for further accelera- 
tion of U. S. missile programs, that 
implication was clear in his statement 
that "speed of progress demands that 
all programs in the complex, modern 
weapons area be crash programs, and 
telescoped to the maximum extent 
possible . . .” 

Gen. Mcdaris implied that the Army 
would continue to develop the Jupiter. 


its intermediate-range ballistic missile. 
He made the following points: 

• Defense Department approval for 
IRBM No. 2 (Jupiter) in November 
1955 "related only to the development 

• Recent roles and missions clarifica- 
tion by Defense Secretary Charles E. 
Wilson (AW Dec. 3, p. 30), outlined 
"certain concepts for operational em- 
ployment” and fiscal support of dc- 


Record Award to 
Missile Expert 

His role in development of the Side- 
winder missile brought Dr. William B. 
MeLean, technical director of the Naval 
Ordnance Test Station, China Lake, 
Calif., a record S25.000 cash award last 

Awards* Program. 

Navv estimates that Dr. McLean’s ef- 
forts saved the government S5 million in 
the development program and S-il mil- 
lion in the production program, based on 
comparison with costs of other air-to-air 
missile programs. Sidewinder, conceived 
by Dr. McLean in 1949. has few moving 
parts and no more electronic components 
than a table radio. 

The award was announced at the 
American Ordnance Assn, meeting in 
New York. 


velopment programs. It did not change 
the responsibility for development. 

• “The Army has a long history of serv- 
ing others than itself; we have no 
prejudice about whom we serve in these 
matters. 

• “Army’s record of weapon systems 
deployed in the field per dollar invested 
is outstanding." First unit organized 
to use the medium-range Redstone 
ballistic missile, the 217th Field Ar- 
tillery Missile Battalion, is in training 
at the Armv Ballistic Missile Agency, 
Redstone Arsenal. 

• Jupiter is "well advanced," using Red- 
stone missile for flight test of coinpo- 

In sharp criticism of the nation’s 
elementary and secondary school cur- 
riculum, Gen. Mcdaris said, “what is 
lacking is a technical atmosphere, a 
favorable climate, in our grammar 
schools and high schools when boys 
and girls are in their formative years. 
They must acquire sufficient under- 
standing of mathematics, chemistry and 
physics so that our high schools will 
produce adequate input of scientists 
to be for colleges and universities . . .’’ 

"The Army, no less than industry, 
can Ik equally prepared for possible 
conflict only if assured of a reserve of 
manpower to whom the basic prin- 
ciples of mathematics, chemistry, 
physics and electronics arc just as 
familiar as the screw driver, pliers and 
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HR2S Modified 
For Radar Duty 


Early warning radar carried by Sikorsky HR2S-1W makes a distinct chin 
outline for new version of the twin engine Navy helicopter. Radar is General 
Electric AN/APS-20E search gear for detecting low flying aircraft. Dorsal 
fin. air cooling grilles on nacelles and concave-shaped fairing beneath rotor hub arc 
other recent changes in the HR2S (AW Nov. 12. p. 29). HR2S-1W could be 
carried on escort carrier or other ship and flown to extend radar coverage. 
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Temco's New Drone 


Navy has awarded Temco a contract for development of XKDT-1 target drone capable 
of operating at sonic speeds and altitudes of more than 10.000 ft. Swept wing drone can 
be launched from carrier based aircraft that are equipped to fire air-to-air missiles. Low 
cost expendable rocket will appear as large as a fighter on radarscopes. It will base self- 
contained guidance system and will maintain constant course and altitude during its 
powered flight of more than eight minutes. Extensive test program is planned at Naval 
Air Missile Test Center, Point Mngu, Calif. Target will eject flares during flight to 
facilitate visual tracking. 


automobile were to the inductee of 
World War II." 

Another speaker before the associa- 
tion. Col. Richard Gibson. Headquar- 
ters, Air Development Center. Hollo- 
man AFB, told of problems in his field, 
instrumentation. 

“The best efforts of industry." he 
said, “are seemingly not sufficient in 
many instances to assure acceptable per- 
formance in time for operational use. 
This applies across the board to our de- 
velopment program, but in no case is 
this more applicable than in the instru- 
mentation area.” 

• Bomb sights. Great strides have been 
made in advancing the capability of 
bomb sights. Economy of operation has 
dictated that bomb accuracy should not 
be traded off for high vield war heads. 
Maintainability and reliability are cur- 
rent headaches, but can be licked. 

• Navigational instruments. Most prom- 
ising area of development is the self- 
contained inertial guidance system. 
Much yet remains to be done in reduc- 
ing weight, increasing accuracy, and de- 
veloping new and better inertial sensing 

• Flight instruments. Two serious prob- 
lems are current. How best to present 
flight information to the pilot? Today’s 
cockpits show much redundant infor- 
mation. How can this be condensed 
into more meaningful form? Second, 
how to obtain instruments which have 
the requisite accuracies over the large 
ranges of indication required in today’s 
supersonic, high-flying planes? 

• Range instruments. Two major prob- 
lems are: accuracy of recorded data: and 
delay in reducing data. 

At Holloman, position data with an 
accuracy of plus 10 ft. can be delivered 
in 7-1 O' days. 

Telemetered data on internal func- 
tioning of a missile may take weeks or 
even months to reduce to an accuracy 
of 1-5%. 

• Components. Missile systems’ clean- 
up may be delayed for years due to un- 
satisfactory components. 

One of Holloman’s primary aims is 
to develop an automatic system which 
will present suitable flight test results 
almost instantaneously to cut data re- 
duction time. An important factor is 
the high cost of maintaining engineer- 
ing and flight test staffs while awaiting 
flight test results. 

Avionics equipment must he further 
subminiaturized. Every gam in this di- 
rection is promptly canceled by the ad- 
dition of more channels. 

Another unsolved instrument prob- 
lem at Holloman: There is no suitable 
miss-distance indicator for use with tests 
against airborne targets. 

The command is now tackling the 
problem of instrumenting a high speed 
sled track facility involving extreme ac- 
celerations and sled vibrations of which 


the frequency spectrum is yet unknown. 

Col. Bernard R. Luczak. USA. White 
Sands Proving Grounds, told the meet- 
ing that present range instrumentation 
must become more accurate and data 
reduction must be speeded up many 
fold. 

Reason is the ever increasing work 
load. The number of actual missile fir- 
ings at the White Sands Proving 
Grounds Integrated Range has doubled 
each year for the past three years and 
the end is not in sight. 

The facility is running over -100 mis- 
sions of various types, including firings, 
per month. Faster, higher, smaller mis- 
siles are being flown oftencr by increas- 
ingly capable scientists and engineers 
who need better data and who need it 

In several activities at White Sands, 
the specter of saturation is very real. 

In the field of electronics, the tech- 
nique of furnishing missile trajectory 
data in real time (instantaneously) from 
unmanned stations is here now on a 
limited scale. 

CAB Members, Staff 
Tour Jet Plants 

Los Angeles-Jet transports will spell 
cheaper, safer and faster travel- for more 
people. James R. Durfec. chairman of 
the Civil Aeronautics Board, predicted 
during a tour of West Coast jet-trans- 
port manufacturing facilities for initial 
discussions of operational developments 
of large turbine-powered aircraft. 

Durfec was accompanied by CAB 
members Joseph P. Adams (vice-chair- 
man). Chan Gurney and Harmar D. 
Denny, and 14 officials representing 
the Board's safety regulation, safetv in- 
vestigation. air operations, legal and 
public information staffs. 

During a brief press conference 


aboard the Boeing 707 jet transport 
after it had landed here in a flight carry- 
ing the group from the Boeing plant 
in Seattle where first discussions were 
held. Durfec said that the new jets, 
with their high speeds cutting travel 
time, would save business men billions 
of dollars a year. 

Durfec remarked he was satisfied that 
necessary revisions and regulations per- 
taining to safety and economics of jet 
transports will be ready when these 
planes go into service. “There will be 
no time lag," lie said. 

Gurney added that he hoped the 
necessary navigation instruments would 
keep pace with the manufacture of jet 
transports. 

The flight in the 707 was Durfce’s 
fiist in a jet plane. He sat in the co- 
pilot’s seat, he said, and witnessed the 
plane's maneuverability. Every member 
of the Board and staff, he added, was 
pleased with the 707’s maneuverability, 
speed, relative quiet, absence of vibra- 
tion, and comfort. 

The flight from Seattle to Los An- 
geles. a distance of 1.007 air miles, took 
two hours and four minutes. Highest 
true airspeed was 590 mph., average 
ground speed 500 mph.. average wind 
was 75 mph. headwind at 200 deg. 
Cruising altitude was 55.000 ft. 

In this area, the CAB members and 
staff conferred with Lockheed Aircraft 
Corp. officials on the Elcctra turboprop, 
and Douglas Aircraft Co. officials on 
its DC-8 jet transport. 

The group then visited Convair Di- 
vision of General Dynamics Corp. at 
San Diego for similar discussions on the 
company’s forthcoming SSO jet traits- 

Conference with Fairchild Aircraft 
Division of Fairchild Engine fir Air- 
plane Corp.. Hagerstown. Md., on its 
F-27 Friendship also was scheduled by 
the group. 


AVIATION WEEK, December 10, 1956 



KC-135 Carries Out First Refueling 

Aerial refueling tests have begun for Boeing’s KC-135 jet tanker- transport. Initial tests sverc carried out with Boeing B-52, which 
is without usual tail turret in photograph- First production model of the KC-135 will be delivered to Strategic Air Command's Castle 
AFB, Calif-, next spring. Castle will become center for refueling training for SAC. and 93rd Bomb Group, commanded by Brig. Gen. 
William E. Eubank. |r„ is at the present time organizing training cadres. Boeing Aircraft Co. has been ordered by USAF to increase 
KC-135 production to 20 aircraft per month. 


Smaller Vertical Tail 
Considered for B-52 

Seattle— Boeing Airplane Co. is con- 
ducting wind tunnel studies of a smaller 
vertical tail for the B-52 Stratofortress 
bomber as one of a number of possible 
ways of increasing performance by cut- 
ting weight and drag. 

Tlie fin's unusual height of approxi- 
mately 30 ft. was aimed at increasing 
engine-out and cross-wind landing per- 
formance. 

Apparently the cross-wind landing 
gear has prosed successful enough for 
Boeing to feel that the B-52 might get 
along with a reduction in tail size— 
possibly as much as one fifth. 

North American Says 
Sales Up. Profits Down 

Los Angeles— North American Avia- 
tion, Inc.'s net income declined by ap- 
proximately S3. 5 million during the 
fiscal year ending Sept. 30 despite the 
highest net sales in the history of the 
company. 

Net sales for the year were reported 
at $913,981,913; net income after fed- 
eral income taxes was reported at $28.- 
760,962. 

For the 1955 fiscal year, net sales 
were $816,676,329; net income, $32.- 
349,176. 

The 1956 figure was equal to S3. 59 
per share on S,01 5,077 shares of capital 

32 


stock outstanding on Sept, 30 as com- 
pared with $4.04 a share for the pre- 
ceding fiscal year. 

J. II. Kindclberger. North American 
board chairman, attributed the loss in 
net income to an expansion in com- 
pany-sponsored research and develop- 
ment work, with a larger proportion of 
research and development activity for 
the government being carried out under 
cost type contracts. 

In a rqjort to stockholders. Kindcl- 
berger reported North American's back- 
log of unfilled orders as of Sept. 3() at 
$1,285,000,000 as compared with Sl.- 
156,000,000 for 1955. 

For the fourth quarter of the fiscal 
year, total sales and other income 
totaled S280.829.799 to produce a net 
income of 86.43S.1 10. 

Capital additions, again the highest 
in company history, totaled S23.6S3,- 
099 for the vear. The 1955 total was 
$11,334,958.' 

The new company facilities include a 
wind tunnel at the Columbus, Ohio, 
division and a S5 million tri-sonic tun- 
nel now nearing completion at the Los 
Angeles plant. 

Total floor area at all of North 
American's divisions increased by 1 5% 
over 1955 for a total of approximately 
1 1 million sq. ft. in use by the end of 
the fiscal year. 

Employment during the year in- 
creased bv almost 10.000— from 61,335 
to 70.750. 

Total wages, salaries and other 
types of compensation jumped 20% to 


$388,800,000, with average earnings of 
hourly-paid employes reported at 
595.02. 

USAF Investigates 
Third B-52 Crash 

Washington— Preliminary investiga- 
tion of the crash of a Strategic Air Com- 
mand B-52 Stratofortress near Castle 
AFB, Calif., on Nov. 30 indicated no 
relation to either of two other B-52 
crashes this year. 

The crash, which killed six crewmen 
and four instructors, did not result in 
an order to ground B-52s as the second 
crash had. 

Cause of the first crash was fail- 
ure of a turbine wheel used to drive 
an alternator. Cause of the second also 
was laid to the electrical system, but it 
has not vet been pinpointed (AW Dec. 
3. p. 31). 

Earliest reports indicated no aircraft 
failure in the third accident. 

Convair Will Convert 
Test Versions of F-102A 

Convair Division of General Dynam- 
ics Corp. has received a USAF contract 
to modify a number of test versions of 
the F-102A all-weather fighter to oper- 
ational tactical versions. First of the 
aircraft, which eventually will be as- 
signed to the Air Defense Command, 
will begin arriving at Convair-Fort 
Worth some time next month. 
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USAF Experiments With Program 

0 the contract schools to pick up where 

Aimed at All-Jet Flight Training ,, s 

™ ” Student Opinion 


By Erwin J. Bulban 

Laredo AFB, Tex— Experimental jet 
training program being evaluated here 
by USAF's Flying Training Command 
is aimed ultimately at developing a 
curriculum providing USAF pilots with 
all-jet experience beginning with pri- 
mary training. 

1 lie program also is expected to have 
important implications for the present 
primary pilot training program con- 
ducted for the Air Force by nine 
civilian-operated contract schools. 

Two experimental classes now at 
Laredo AFB have made a transition 
directly from the small Beech T-34A 
Mentor piston-engine primary trainer 
to the Lockheed T-33A jet, skipping 
the customary T-28A piston-engine 
trainer phase comprising 90 flying 
hours. One group flew the normal 40 
hr. of T-34A primary time, the second 
class 80 hr. in the Mentor. A third 
group, still to come, will have 120 hr. 
of T-34A time before arriving here. 
Immediate Effect 

FlyTAF officers sav it is too early 
to determine the immediate effect on 
the primary-basic pilot training pro- 
gram. First Cessna T-37A jet primary 
trainers are scheduled to arrive at the 
contractor's schools next fall (AW 
Dec. 3. p. 34). Students may then 
start with the T-34A, go to the T-37A, 
then to the T-33A. Eventually, they 
may begin with the jet T-37A and 
then go to the T-33A. It appears that 
the North American T-2SA will be 
eliminated as early as possible. How 
much flying time the student will 
spend on each type also is yet to be 
determined. 

. A FlyTAF spokesman emphasized 
that the experimental program, which 
shortcuts a phase of training handled 
by the civilian contract schools, is not 
aimed at lessening the contractor's 
future responsibilities in the Air Force 
training program. FlyTAF feels that 
changes in training programs arc al- 
ways imminent in order to keep up-to- 
date with trends. FlyTAF is just feel- 
ing its way along in this course to 
develop necessary new techniques, with 
no axes to grind, the spokesman said. 

The initial experimental class re- 
ceived 55 hr. flight indoctrination on 
the T-33A, is scheduled for 30 hr. of 
formation flying, 25 hr. navigation, 12 
hr. acrobatics and 5 hr. of instrument 
time. Second class is receiving 45 hr. 
indoctrination, 30 hr. formation flying, 
20 hr. navigation, 10 hr. acrobatics, and 
35 hr. instrument time. All students 


on this experimental project were drawn 
from Beverly Howard's Air Force con- 
tract school at Spence Air Base, Moul- 
trie Ga. 

Students were chosen to include both 
average and above average types to keep 
the evaluation from being weighted. 
Those that pass the course will continue 
through the rest of the training pro- 
gram to squadron assignment with eval- 
uation of their proficiency continuing 
to measure the effects, if any, of their 


What do instructors and students 
iliink of the project? General consensus 
gathered by Aviation Week during a 
visit to Laredo was that it was a fine 
program. One student, Lt, Donald J. 
Tweedy, made his first solo flight in a 
T-33A after only 56 hr. 5 min. total fly- 
ing time, including 40 hr. on theT-34A. 
The average student in the experimental 
program is soloing the T-33A in 17 or 
18 hr., five or six hours later than he 
would had lie undergone his full 130 


First Pictures of Fouga's Makalu 

CM 171 Makalu is flying test bed for Turbomeca Gabizo engines rated at 2.425 lb. thrust 
each (AW Nov. 12. p. 32). Developed by French firm of Fouga, the Makalu is basically 
a CM 170 Magistcr trainer with modifications to take the larger powcrplants. Plane logged 
five hours flight rime in ten days after first flight last month. On one test it climbed to 
40,000 ft. in nine minutes and 20 sec. measured from the time of brake release for the 
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Iir. on the two tvpes of piston-engine 
trainers. Of the To? A. Tweedy says, 
"It's great.” And lie thinks the class 
will be much better off in experience 
than their classmates who will make the 
transition to |cts from the T-28A. 

An instructor noted that the students 
arc rcallv trying hard: most of them are 
about three hours ahead of schedule. 
All-jet training will actually cut down 
FlyTAF's washout rate because it will 
eliminate some of the apprehension 
caused by the switch from piston types 
to jets, the instructor said. “Personally, 
1 get nervous flying a piston-engine air- 
craft,” he said. "There are too many 
parts, too much vibration, too "much 
chance for things to go wrong." Me 
said the experimental flight had lost 
two students probably because of appre- 


Washington- All-American Engineer- 
ing Co.'s TM-4 transportable “water 
squeezer” arresting gear has been suc- 
cessfully tested by the Navy and Marine 
Corps, and a production contract is ex- 
pected after certain improvements are 

The new gear has stopped the Doug- 
las A?D, Douglas F5D, Grumman 
E9F and North American AJ Savage in 
tests at All-American's Georgetown, 
Del., base. The company said the ar- 
rester has stopped a landing Marine jet 
fighter in less than 100 yards without 
damage to the plane or to the gear. 

The arrester is called expeditionary 
because it is the first that can be dis- 
mantled. packed into helicopters or 
cargo aircraft and set up within a few 


hension caused by the switch from pis- 
ton-engine planes to the T-55A. 

Efficiency is expected to go up with 
the arrival of additional training equip- 
ment, such as 1 5 T-55A simulators 
which are scheduled to arrive at Laredo 
AFB in June. There have been some- 
slippages in this program, lie noted. 
The simulators will reduce time now 
consumed bv students going to and 
from the line for T-??A indoctrination, 
will also release airplanes to flying and 

Laredo AFB. one of the Air Force’s 
five basic single-engine pilot training 
schools, was chosen to conduct the ex- 
perimental program because it is the 
focal point for training analysis and de- 
velopment under direction of Maj, E. 
E. Middleton. 


hours at fields with runways as short as 
1,000-2,500 ft. It does not require a 
permanent concrete installation to an- 

All-American's “water squeezer" 
principle is used to prevent steam cata- 
pult bridles on aircraft carriers from go- 
ing overboard at each launching. It also 
is used on the high speed test sled proj- 
ect at Hurricane Mesa, Utah. 

The arrester consists of two cables, in 
case the plane's tail hook misses the 
first: a tapering water-filled pipe sunk 
into a ditch a few feet deep along one 
side of the runway, and a cable retriev- 
ing system. 

The cables are attached to a loose-fit- 
ting piston at one end of the pipe. 
When an aircraft engages the cable, the 


piston is pulled through the pipe until 
the forward motion of the aircraft is 
stopped. 

'ilie nickname comes from the fact 
that the piston appears to “squeeze" the 
water. 

A small gasoline engine powers the 
cable retrieving gear. All-American cited 
the simplicity and minimum of main- 
tenance required, and said no adjust- 
ment is necessary for different landing 
weights and speeds. 

All-American is experimenting with 
"watcr-sqneczcr” arresting gear for use 
with multi-engine bombers and trans- 
ports. 

Its arresting gear for heavy fighters, 
being developed under an Air Force 
contract (AW Nov. 12. p. 26), is now 
undergoing tests. 

Army Will Evaluate 
Twin Pioneer Model 

Washington— Army will evaluate Scot- 
tish Aviation. Ltd.’s short-takeoff Twin 
Pioneer within the near future. A single- 
engine Prestwick Pioneer hit soft sand 
and flipped over at Ft. Bragg. N. C.. two 
and a half weeks ago— just two days 
short of completion of an Army cvalu- 

Tlie Twin Pioneer has been flving 
since June 1955. It can lift 16 persons 
from a 250-vard strip. Scottish Aviation 
said. 

The company plans floatplane and 
freighter versions. The aircraft is pow- 
ered by two Alvis Leonides 505/S cn- 

Damage to the single-engine Pioneer 
was great enough to halt tests, but the 
aircraft was not destroved. It has been 
returned to Scotland for overhaul. 

The manufacturer says it can take 
off fullv loaded within 75 yards, or 
ISO yards if it needs to clear a 50-ft. 
obstacle. The Roval Air Force is using 
the aircraft, which is powered by an 
Alvis l. eon ides 502/4 engine. 

New Coupling Device 
Cuts Time. Saves Fuel 

Wright-Patterson AFB, Ohio— Cou- 
pling device that cuts probe and drogue 
refueling time of tactical fighters by 
approximately 759? and reduces spilled 
fuel to 1/1 6th of that now encountered 
has been developed for the Air Force 
by its Air Research and Development 
Command. 

The coupler can increase maximum 
fuel flow from 500 to 1.200 gal. per 
minute. 

This is the first standardized Air 
Force refueling coupler. It will be used 
on future probe-drogue tactical fighters, 
ARDC said, and also is available for 
Navy use. 



‘Water Squeeze’ Barrier Tested 
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"To be prepared for war is one of the most 
effectual means of preserving peace ” 

George Washington 


GOVERNMENT PRODUCTS DIVISION 


From the experience of men and nations has sprung the concept 
of peace through power. Even when our nation was young, strength 
had long been recognized as an effective deterrent to war. 

Today, the Government Products Division at Rheem is proud 
to take part in the furthering of this concept. Rheem develops and 
produces, for government and industry, quality products that 
are contributing to the strength of our nation. Low per-unit cost, 
and delivery that meets the most stringent completion 
schedules, are part of this contribution. 

Rheem's integrated Government Products facilities are presently in 
quality development and production on ait frames, missile and jet engine 
components, airborne ordnance, electronics and ordnance materiel 
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News Digest 


Initial production order for the Eng- 
lish Electric P. 1 fighter was placed by 
the Ministry of Supply. Fighter is first 
British aircraft capable of supersonic 
speed in level flight to go into quantity 
production. Development order of 20 
was placed two years ago, and deliveries 
of these arc expected to begin in the 


Titanium Metals Corp. of America 
reduced price of titanium null products 
6-S9?. Reduction is second this year, 
fifth since February 1954. Sheet is down 
SI a pound, strip a minimum of SI. 10. 
plate 75 cents and bar and billet 55-75 


United Aircraft Corp. increased sala- 
ries of about 16.000 salaried employes 
5%. Increase covers all divisions of the 
corporation. 

Marquardt Aircraft Co., Van Nuys, 
Calif., has been awarded Air Force con- 
tract for S2 million representing initial 
release of funds for construction of su- 
personic ramjet production test facility 
about 15 mi. west of Ogden, Utah. 
Marquardt also is building ramjet man- 
ufacturing facility at Ogden, scheduled 
for completion early next year, to pro- 
duce powcrplants for Boeing Bomarc 
interceptor missile. 

Initial Assignment of Lockheed Air- 
craft Corp.'s F- 10-1 A Starfightcr will be 
to kev installations of the Continental 
Air Defense Command. The F-104As 
also are projected for future duty with 
the Air Force's Tactical Air Command. 
In addition to the F-104A, the two-scat 
F-104B also is in production, and a 
photo reconnaissance version is being 


Strength of four of the 12 Nike mis- 
sile sites around Philadelphia is being 
increased bv adding 12 firing positions 
to current 12. 


North American Aviation, is carrying on 
a design study for the Atomic Energy 
Commission of an advanced type 
atomic power plant to propel a large 
marine banker. 

Strike of 420 machinists at Palo Alto, 
Calif., plant of Hiller Helicopters, Inc., 
has shut down production. Walkout be- 
gan after old contract expired Nov. 30, 
with company and union 5 cents apart 

Weber Aircraft Corp. received mil- 
lion-dollar additional- order for upward 
ejection seats for the Boeing B-52. 




Russia's Madge Patrol Plane 

Similarities to Martin PBM Mariner living boat arc apparent in high gull wing, twin 
tail with dihedral and heavy fuselage of model of Russian Navy long-range patrol plane. 
NATO code designation is Madge. Engines appear very large. Madge has approximate 
gross weight of 50,000 lb., wingspan of 100 ft., top speed of approximately 165 let. 
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AIR TRANSPORT 


International Lines Resume Cairo Stop 

Egyptian government limits international service to 
four carriers, rebukes Britain, France. 


By L. L. Doty 

Washington— Restoration of air serv- 
ice into Cairo has been restricted by 
the Egyptian government to four in- 
ternational airlines. 

In a sharp rebuke to British and 
French national carriers. Egypt invited 
only Trans World Air Lines. Swissair, 
KLM and Scandinavian Airlines Sys- 
tem to restore air links between Cairo 
and the U. S. and Europe. Virtually 
all service was brought to an abrupt 
halt by the British and French ulti- 
matum’ on Oct. 50. 

Prior to the Israeli invasion of Egypt 
on Oct. 28. a total of 50 airlines, in- 
cluding 10 Arabian national carriers, 
operated into the busv airports serving 
Cairo. And the city's service was not 
entirely cut off during the fighting. Air 
Jordan and Saudi Arabian Airlines, for 
example, are reported to have con- 
tinued sporadic service into and out 
of Cairo throughout the Port Said in- 

New Cairo Schedules 

Here is how the four airlines sched- 
uled their flights into Cairo by the end 
of last week: 

• TWA was granted State Depart- 
ment permission to reinstate Cairo 
flights after a Civil Aeronautics Admin- 
istration survey team inspected and 
approved buildings and runways at 
Cairo International Airport. The air- 
line was scheduled to begin a token, 
turn-around service to Cairo yesterday 
with four flights a week. Through 


flights to the Far East arc being re- 
routed via Istanbul, over-flying Cairo 

• Swissair has been operating three 
flights each weekly between Athens and 
Cairo since Nov. 25. Tire airline can- 
celed its Cairo service on Oct. 28. 
However, Swissair, under contract to 
the United Nations, operated three 
DC-6Bs in a shuttle service between 
Naples and Cairo from Nov. 1 5 to Nov. 
25, transporting 1,220 emergency-force 
troops and their equipment into Egypt. 
Cairo is a regular terminal point on the 
company's system, 

• KLM was the first airline to resume 
commercial service into Cairo. The 
airline resumed service on Now 18 
from Amsterdam through Rome to 
both Cairo and Beirut on a three-times- 
a-wcek basis. Beirut and Cairo are 
temporary terminal points for the air- 
line and arc bypassed on Far East 
flights which make a technical stop at 
Khartoum. 

• SAS schedules have reached an al- 
most normal status, and the airline is 
operating its Far East service through 
Cairo on a regular schedule of three 
times a week. The airline reports 
"very heavy Cairo traffic.’' which, ac- 
cording to a company spokesman, ap- 
pears to be “unrelated” to military or 
political activities in the area. Oil 
companies, he added, arc reported to 
be routing their personnel in the Mid- 
dle East in a routine fashion. 

The CAA team flew into Cairo on 
Dee. 5 and spent three hours survey- 
ing the airport. Damage was reported 


to be slight, although one runway had 
been damaged by bombs. The four 
airlines reported that their ground 
equipment and other facilities were 
undamaged. 

All four airlines are confining opera- 
tions to daylight hours as a protective 
measure. With the exception of SAS, 
the airlines arc operating quick turn- 
around flights. TWA's four flights a 
week will spend a maximum of one 
hour on the ground at the Cairo air- 
port. KLM has scheduled its three 
flights a week to arrive at Cairo at 8 
a. in. and depart at 9 a. in. 

Ail operational problem facing the 
airlines is an air corridor entry into 
Cairo established by the Egyptian gov- 
ernment. The corridor is one of the 
chief reasons why KLM. Swissair and 
TWA do not want to schedule Far 
East flights through Cairo. 

All airlines are conforming with an 
Egyptian order denying entry into 
Egypt to English. Canadian. Australian 
and French nationals. Although Egypt 
has assured the airlines that in-transit 
passengers of these nationalities will 
be allowed to pass through Cairo on 
route to other destinations, SAS is 
discouraging such passengers from tak- 
ing the risk. 

Tel Aviv Operations 

Tel Aviv experienced no complete 
disruption of service, although Air 
France sharply curtailed schedules into 
Israel. KLM. Sabena, Swissair and 
SAS suspended service for a short time 
only, lvl A1 Israel Airlines maintained 
uninterrupted service throughout the 
hostilities, but a decided drop in traf- 
fic was reported by a company official. 

El A1 Israel is expected to suffer 
further this year from the expected loss 
of the normally-heavy Christmas traf- 
fic into Jerusalem. Even before the 
Isracli-Egyptian war began, the finan- 
cial footing of tin 1 e s stc d 
and plans were being considered to seek 
foreign capital since the Israel gov- 
ernment was unable to offer financial 

Cyprus Airways operated DC-5s for 
the first two weeks of the crisis from 
Cyprus to Tel Aviv in place of the nor- 
mal Viscount service it offers in co- 
operation with British European 
Airways. Viscount schedules have since 
been restored. 

Trans World Air Lines discontinued 
its Tel Aviv service on Oct. 28. It re- 
sumed service last Friday when the 
State Department revalidated American 
passports which it previously had can- 
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cclcd for Israel, Egypt, Jordan and 
Syria. 

Passports for TWA crews scheduled 
for the Cairo run were not revalidated 
by the Stnte Department until assur- 
ances were received from the CAA that 
the airline would encounter no op- 
erational difficulties ar the Cairo Air- 

Cairo Evacuation 

TWA's pre-planned airlift evacuation 
of its 215 American personnel based in 
Cairo was canceled when Egypt closed 
the country’s airports to civil aviation 
on October 28. All but six of the air- 
line’s employes joined a truck convoy 
arranged by the U. S. Embassv for evac- 
uation of 1.S00 American citizens. The 
evacuees were transported to Alexandria 
harbor where they boarded three Navy 
attack transports for Crete. 

The remaining six— lead by Joseph 
W. Letzkux, TWA vice president in 
Cairo, and his assistant Roger Chase- 
remained behind long enough to ap- 
point a group of seven Egyptian nation- 
als who are TWA department heads to 
serve as a caretaker management team. 
All the company s equipment, records 
as well as personnel's personal property, 
were placed under the custodianship of 
the caretaker group. 

The group successfully managed all 
of TWA’s affairs during the absence of 
American officials from Nov. 12, when 
the six evacuated to Tobruk. Libya by 
truck, to Dec. 2 when thev returned on 
the CAA survey flight. 

Flights to Far East 

Immediately after the Israeli attack, 
TWA conducted three proving runs un- 
der the jurisdiction of CAA officials to 
determine best possible routes to the 
Far East circumventing Israel and 
Egypt. The route from Athens to Basra 
via cither Cairo or Tel Aviv was di- 
verted via Istanbul, Ankara. El Azig 
and Baghdad. 

CAA adviser Iliram Broiles rode as a 
crew member on the first and second 
flights over the new route, while Wil- 
liam Cunningham monitored communi- 
cations from TWA's dispatch center in 
Rome, Hie proving flights demon- 
strated the impossibihtv of maintaining 
point-to-point control of the flights and, 
upon CAA's recommendation. 'I WA 
established a dispatch center in Basra 
to control the Basra-El Azid log of the 
route, with Rome controlling the 
Athens-F.1 Azig portion. 

The third proving flight showed this 
to be a practical and safe operational 
procedure. 

TWA does not contemplate opening 
the Cairo-Basra route within the near 
future and will route castbound passen- 
gers from Cairo to Athens on the shut- 
lie. From there, they may connect with 
flights to the Far East. 
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Carter L. Burgess 
IV ew TWA President 

Carter L. Burgess resigned last week 
as Assistant Secretary of Defense for 
Manpower, Personnel and Reserve to be- 
come president of Trans World Airlines. 
He succeeds Ralph S. Damon, who died 
Jan. 4. 

Burgess will assume his duties as chief 
executive officer of the airline, member 
of the board of directors and member 
of the executive committee early in 
1957 following completion of govern- 
ment projects in which he is engaged. 

Burgess, who served as secretary of the 
General Staff for SHAEF during World 
War II. became assistant to the president 
of TWA in 1946. The following year 

Corp. as director of administration, where 
he remained until 1953. In 1954, after 
serving as a consultant to President 
Eisenhower on White House staff or- 
ganization and Cabinet organization, he 
was appointed to the Defense Depart- 


Swissair was asked by the United 
Nations on Nov. 9 to conduct charter 
flights to Egypt. A contract was signed 
on the following day at U.N. Head- 
quarters in Geneva. Some 55 hours later, 
the airline had moved a group of 100 
flight and ground personnel to Naples 
and three DC-6Bs under the supervision 
of Capt. Karl Schaerer, chief pilot for 
Swissair in the Near East. 

Aside from removing carpets and 
catering equipment, the aircraft were 
not modified for the shuttle. The planes 
were withdrawn from regular service 
without disrupting the airline's sched- 
ule pattern. 

One of the DC-6Bs had been ear- 
marked for the Swiss Olympic team 
which canceled its trip to Melbourne 
a few days before the Olympic Games 


opened in protest against Russia's inter- 
vention in the Hungarian revolt. 

A second DC-6B was available be- 
cause of the suspension of Cairo service, 
and a third, scheduled for Geneva- 
London service, was replaced by a Con- 
vair 440. One half of the airline's DC- 
6B fleet was assigned to the Cairo 
shuttle. 

Although the charters were scheduled 
to begin on Nov. 15. disagreements be- 
tween the U.N. and Egypt over the 
composition and authority of the U. N. 
police force delayed the operation until 
Nov. 15. No more than three flights a 
day were possible since Egyptian 
authorities refused entry of any air- 
craft into Egypt after 4 p.m. Swissair 
also has agreed to operate another series 
of shuttles for the U. N. between Dec, 6 
and 15. 

British Overseas Airways has been 
avoiding the Near East since the Israeli 
attack on Egypt. Routes to Africa are 
diverted via Rome and Khartoum or via 
Tripoli (AW Nov. 5. p. 41). Far Fiast- 
ern flights are being rerouted through 
Istanbul and Basra. BOAC reports no 
disruption of service on any part of its 
system as a result of the Near East crisis. 

None of the British airlines are 
anticipating a curtailment of service as 
a result of gas rationing. British Euro- 
pean Airwavs, however, has canceled 
its Birmingham-Leiccster-Birmingham 

helicopter sen-ice as a fuel conservation 
measure. 

Ethiopian Airlines' service between 
Athens and East Africa has been re- 
routed through Benghazi. Libya to avoid 
the Middle East trouble. 

According to a company sales official, 
flight frequency on the Athens-Addis 
Ababa route has been increased from 
four to six flights each week in order to 
meet the demand for space created by 
the emergency. 

Ethiopian Airlines is the only airline 
reporting a traffic increase that is 
directly attributable to the Middle East 


Chesapeake & Ohio Railway May 
Buy Interest in Slick Airways 


Cleveland— Chesapeake and Ohio 
Railway would invest S5.5 million in 
the future of air freight under tenns of 
a deal with Slick Airways, under nego- 
tiation for six months and nearing 
completion last week. 

Tile railroad money is expected to go 
into a S5 million issue of 10-year de- 
bentures by the air carrier, with C&O 
receiving in addition 70.000 shares of 
Slick common stock (850,000 arc now 
outstanding). The debentures arc con- 
vertible into common stock after Jan. 
1, 1959. Earl F. Slick and other mem- 


bers of his family, who now own 59% 
of the stock, would pick up the re- 
maining S1.7 million of debentures 
and retain control of the company. 

Hie deal would help Slick to pur- 
chase six new DC-6As, improve ground 
facilities and it also might provide a 
xaluablc service and sales tie-in with 
the railroad’s network, 

"C&O is impressed with the pros- 
pects of air freight and with the ability 
of Slick Airways to share in that 
growth.” the rail line’s president, Wal- 
ter J. Tuoliv, said. "Slick has out- 
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standing management and 10 years 
experience in the industry, and we feel 
there is much to be gained through 
contact between the management of 
both companies and the sharing of 
information. 

Slick made the approach, and Slick's 
Board Chairman Delos W. Rcntzel 
says, "it is no coincidence we went to 
the progressive C&O" for financial 
support in the airline's expansion plans. 

'lire railroad’s president believes that 
rail, air, water and highway carriers 
arc interrelated in the overall transpor- 
tation system. lie calls the Slick deal 
"a companion step” to C&O’s pur- 
chase of the Washington and Old 
Dominion Railroad, its partnership in 
American Coal Shipping, Inc. and its 
development of Railvan, a convertible 
rail-highway truck which might offer 
possibilities of combination with air 
carriage. 

Air-minded C&O has leased a 
DC-3 and bought a Piper Apache for 


Bonn— East German Lufthansa, grow- 
ing rapidly since its first regular opera- 
tions early this year, is causing increas- 
ing concern to its West German 
counterpart by continued use of the 
Lufthansa name and even identical 
markings on the tails of its aircraft (AW 
Aug. 6, p. 461). 

Western carriers who have entered 
into agency agreements with East Luft- 
hansa arc seeking to answer West 
Lufthansa's protests by finding a way to 
sell East Lufthansa tickets without vio- 
lating trade name rights. 

Although the East German govern- 
ment claims the East Lufthansa has 
been registered as a joint stock company 
with a basic capital of $7.3 million since 
1953, western observers believe this 
early date is given officially only to 
justify usurpation of the internationally 
registered name “Deutsche Lufthansa” 
under which the West German carrier 
is operating. 

Actually, East Lufthansa started fly- 
ing regular routes only in the beginning 
of 1956. In October 1955. East Luft- 
hansa had only one plane. This num- 
ber has been increased to a dozen or 
more (no accurate information is avail- 
able). 

By the end of next year, the car- 
rier plans to operate 60 planes; in 1960, 
jets arc scheduled to arrive for the 
planned East Berlin-Peking route. 

First news about a regular flight con- 
nection of East Lufthansa came in Feb- 
ruary 1936 when a route between East 
Berlin and Warsaw (Mondays and 
Thursdays) was established. In May, 


use by its traveling executives. 

Both Interstate Commerce Commis- 
sion and Civil Aeronautics Board have 
been informed of the proposed pur- 
chase. It is unlikely that CAB will be 
formally approached until the deal is 
closed, if then, since the railroad would 
hold only a minority interest in Slick. 
Regulations forbid control of the stock 
of one common carrier by another. 

While other railroads have been 
working more closely with airlines— 
Southern Pacific's ticketing and reser- 
vations arrangement with United Air- 
lines, for example— outright investments 
have been rare since the CAB Act of 
193S forbade control. 

In the 1920s and 1930s, however, 
railroad money controlled air carriers 
in some eases. Two examples: Penn- 
sylvania Railroad was majority' stock- 
holder in the present Trans World 
Airlines, and three New England rail- 
roads owned Northeast Airlines for a 


two other international routes were 
added: East Bcrlin-Sofia (Mondays and 
Wednesdays) and East Berlin-Bucharcst 
(Saturdays), both with landings in 
Prague and Budapest. In the meantime, 
an additional connection, East Berlin- 
Moscow, has been established and for 
1957. two main routes from East Berlin 
to the I huringian and Saxonian indus- 
trial areas are planned with air taxi 
feeder services. 

All planes used by East Lufthansa are 
of Russian origin. They arc primarily 
the Ilyushin 14. which has about 30 
seats. Other types used are the twin- 
engined 11-2 with about 20 seats, the 
Il-l 2 with 30 seats, and the four-engined 
11-18 with 60 seats. 

East Lufthansa is state-owned and re- 
ports directly to the Ministry of Interior 
Affairs of East Germany. The director 
is Arthur Picck. son of Wilhelm Picck, 
president of the East German govern- 
ment. The chief director is appointed 
by the Ministry of Interior Affairs and 
appoints in turn the top executives of 
his organization, who have to be ap- 
proved by the Minister of Interior Af- 
fairs. The pilots arc Russians. Rest of 
the personnel— as far as non-political 
jobs arc concerned— are said to consist 
primarily of former members of the old 
German Lufthansa. 

KLM Royal Dutch Airlines report- 
edly has reached a general agency agree- 
ment with East Lufthansa to sell the 
carrier’s tickets in KLM offices. Similar 
agreements are said to be under negoti- 
ation with Scandinavian Arlincs System, 
Swissair and Air France. West Luft- 


hansa has contacted these carriers and 
strongly protested against its patented 
name being used in the western hemi- 
sphere by another airline. West Luft- 
hansa docs not object to a ticket sales 
agreement as such. 

PAA, TWA Favored 
For Polar Routes 

Washington— Competitive U. S. flag 
air service on the West Coast-Europe 
polar route was recommended last week 
by Civil Aeronautics Board Examiner 
William I. Madden. 

Madden advised the CAB to permit 
Pan American World Airways and 
Trans World Airlines fly the polar 
route to Europe from Los Angeles and 
San Francisco and to add Seattle to 
Pan American’s polar route. 

Service by the two U. S. flag airlines 
would give Scandinavian Airlines Sys- 
tem its first competition on the highly 
successful route between Southern 
California and Europe and would give 
the American carriers a share of a mar- 
ket which eventually will be served by 
British and Ccrman airlines. 

The examiner found that service by 
two American carriers is easily justified 
by the substantial travel market between 
the West Coast and Europe. He also 
said the U. S. airlines need the direct 
routing to attract a share of the market. 

During the CAB hearings on the 
case. Pan American and TWA did not 
oppose one another’s applications, main- 
taining that there is room for two U. S. 
carriers on the route. 

Madden recommended that the Los 
Angeles-Snn Francisco-Europe authority 
be issued as permanent certificates, 
basing his opinion upon the imminence 
of bigger, longer range aircraft that will 
make the long-haul operation cconom- 

He also found that permanent au- 
thority would encourage investment in 
such modern equipment. 

Pan American was chosen for tem- 
porary authority to serve Seattle because 
the carrier is already established there 
and would be able to combine the polar 
service with present operations. Seattle 
was favored over Portland as the point 
to be served in the Pacific Northwest 
because both Seattle and the state of 
Washington produce more traffic for 
Europe than Portland and Oregon. 

The examiner advised the CAB to 
make the West Coast points separate 
co-terminals on Pan American and 
TWA’s routes to Europe, rather than 
including them with the airlines’ East 
Coast co-terminals. 

Classifying the points as separate co- 
terminals would keep the carriers from 
serving both West Coast and East 
Coast points on the same flight to 
Europe. 


East German Airline’s Imitation 
Worries West German Lufthansa 
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Northeast Orders Britannia Turboprops 


Boston— Northeast Airlines last week 
became the third U.S. carrier to turn 
to the British turboprop market when 
it signed a contract for five Bristol Bri- 
tannia 303 transports at a cost in excess 
of SI 7 million. 

Delivery of the first three Britannias 
is scheduled for next October. If met, 
this will permit Northeast to schedule 
the turboprops over its recently acquired 
Boston-Miami route in time to meet 
the seasonal upsurge of traffic during 
the 1957-58 Florida vacation period. 
The remaining two aircraft will be de- 
livered in December 1957. 

The carrier will become the second 
domestic airline to offer turboprop serv- 
ice if deliveries hold to schedule. In- 
troduction of the Britannias will follow 
inauguration of Capital Airlines’ Vis- 
count service by more than two years. 

Continental Air Lines, which has or- 
dered 1 5 Viscount 810/840 turboprops, 
plans to begin sen-ice in the spring of 
195S. Both Eastern Air Lines and 
American Airlines arc scheduled to re- 
ceive Lockheed Electras in late 1958. 

In Washington. Civil Aeronautics 
Administration officials foresee no diffi- 
culties that might delay certification of 
the Britannia, A CAA Type Board 
meeting was held last summer to re- 
quest data required to begin certifica- 
tion processes. At present, the CAA is 
preparing special conditions that will be 
icquired for U.S. certification of the 
Britannia. These conditions will be 
transmitted within the next few weeks 
to the British Air Registration Board 
through CAA’s Paris office. 

Financial arrangements for the pur- 
chase of the Britannias have not been 
completed, according to Robert Turner. 
Northeast vice president of sales. Avail- 
able funds have been earmarked for the 
purchase of 10 DC-6Bs at a cost of 
SI 6. 5 million, and presumably it will be 
necessary for Northeast to raise addi- 
tional capital for the Britannia order. 

Last month, the airline filed a regis- 
tration statement with the Securities 
and Exchange Commission for a new 
stock issue to raise a net of S7 million. 
The airline also has a stand-by credit 
with a bank group headed by the Chase 
Manhattan Bank of New York for SI I 
million. Of this amount. S2.S70,000 
already has been borrowed. 

Since the bank credit expires on Dec. 
31. Northeast is using the balance of 
the loan and the funds to be raised by 
the stock issue for the DC-6Bs so that 
the Florida route can be inaugurated 
early next year when delivery of the first 
DC-6Bs is scheduled to begin. 

Negotiations between Northeast and 
Trans World Air lines for a short-term 
lease of six Lockheed Constellations 


were not successful. Northeast wanted 
the aircraft to accelerate inauguration 
of the Florida route, but discussions 
between the two airlines have been 
dropped. 

Talks with Bristol began early in Oc- 
tober (AW Oct. 8, p. 43) but were de- 
layed because of intake icing problems 
in the Britannia's Proteus turboprop 
engines (AW May 14, p. 30). 

Turner told Aviation Week the air- 
line delayed negotiations pending solu- 
tion of the problem and added that 
"latest tests have proved beyond our 
satisfaction that the flamcout trouble 
has been licked." 

George Gardner. Northeast president, 
said the Britannias will be used in first- 
class service on the new routes to Flor- 
ida. Northeast also plans to introduce 
day and night-coach service on the 
Florida route with piston aircraft. 

Gardner said the Britannia was 
chosen because it is "available” two or 
three years ahead of any comparable 
American-made transport. 

lie said negotiations with Bristol also 
included “plans for the purchase of ad- 
ditional planes.” 

The Britannia 305 is powered by 
four 735 Proteus turboprop engines de- 
livering 4.120 total equivalent horse- 
power or 3,650 slip, plus 1.220 lb. 
thrust. The engine employs the free tur- 
bine principle in which two turbines 
drive the compressor and another two 
drive the propeller. 

Bristol says this principle provides 
greater economy, less vibration and less 
noise and gives the pilot wider range to 
change propeller rpm. without changing 
compressor rpm. since the only link be- 
tween the turbines is the jet stream. 
The 16-ft., four-bladed propellers are 
manufactured by de Havffland. 

Maximum gross weight of the Bri- 
tannia 305 is 175.000 lb.: landing 
weight is 129,000 lb. Wing area is 
2,073 ft.: wing span, 142-ft., and fuse- 
lage length. 124 ft. Fuel capacity is 
10.220 U. S. gal. Present Northeast 
plans call for the use of kerosene. The 


Washington— Decisions on the con- 
troversial issues of cockpit vision and 
instrument arrangement were postponed 
by the Bureau of Safety Regulation of 
the Civil Aeronautics Board when it 
proposed its annual amendments to the 
airworthiness regulations. 

The amendments proposed bv the 
bureau stem from discussions held in 
Washington last September. Draft Re- 
lease 56-20. the key factor in the dis- 
cussions, is being handled separately, 


plane has a range of 5,800 mi. 

The airline said it will cruise the air- 
craft at 400 mph. and quoted a sched- 
uled flight time of three hours, 1 3 min- 
utes between New York and Miami. 
Eastern Air Lines is presently schedul- 
ing its nonstop Golden Falcon flights 
using DC-7Bs and 1049Gs at three 
hours, 30 minutes. National Airlines 
shows a similar flight time for its DC-7 
flights. 

Bristol and Northeast also arc dis- 
cussing plans to establish a spares depot 
at cither New York or Boston to sup- 
port the aircraft. Parts will be held in 
bond by Bristol to prevent Northeast 
from having to pav duty on any spares 
except those which are drawn for use. 

Bristol maintains a flight and ground 
crew training school that will be made 
available to Northeast— at no cost. 

Charles Butler, of Butler Associates, 
who designed the interior of Capital 
Airlines’ Viscounts, is now in England 
discussing design proposals for the Bri- 
tannia. A. A. Lane. Northeast vice 
president of operations and Chief Engi- 
neer Edward Splaine also are in Eng- 
land working with Bristol on design de- 
tails. including cockpit arrangement. 

Capital Airlines gave strong consider- 
ation to the Britannia 300 series early 
last spring (AW May 28. p. 46) but 
later decided on the dc Ilavilland 
Comet as more suitable to its medium- 
range needs. Capital has ordered 14 
Comet 4 turbojet transports at a cost 
of $33 million. I he first Comet is 
scheduled for delivers- in November 
1958. 

Northeast’s present fleet consists of 
one DC-4. 12 DC-3s. six Convair 240s 
and one modified C-46. The airline 
began service between New York and 
Washington Nos-. 27. effective date of 
route decision announced by the Civil 
Aeronautics Board last August. 

Northeast will expand its services to 
include Florida upon delivery of the 
DC-6Bs. No tentative inaugural date 
of the Washington-Miami portion of 
the route has been set. 


and the CAB is still awaiting industry 
comment on the proposed turbine rules 
in 56-20. 

The bureau said it feels that more 
experience in applying latest industry 
specifications on cockpit vision is neces- 
sary before detailed specifications ran 
be written into the regulations. 

The Civil Aeronautics Administra- 
tion expects to publish manual material 
soon which describes detailed specifica- 
tions for cockpit vision, and the bureau 


CAB Delays Vision. Panel Rules 
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AIR FRANCE 


CAPTAIN HENRI DELAUNAY 

Holder oj the Aeronautic. Medal of Honor! 

MORE THAN 30 YEARS IN AVIATION 


who made possible the 
Air France record of depend. 
73 countries on the five 



New 

For 



Rules Proposed 
prop Conversion 

ISeS 

ssf sxrs 

Safely Reg., 1. lion feel, that complionee 

4 1 ezr 


To assure an equal level of safety for 


ParMB of tteCivd A ? r ReguMonTill 
the period. C * P 

Canada Licenses TAG 
To Serve Resorts 

Ottawa-Taxi Air Group, Inc., To- 
ledo. Ohio, has received an international 
non-schcduled charter commercial air 





ELECTRONICS CORPORATION OF AMERICA 

One Memorial Drive, Cambridge, Massachusetts 


Infrared systems will provide from now on a new basis for 
air-to-air combat at high altitudes. Infrared advantages include 
long range, precise resolution and target discrimination, less 
scintillation phenomena, and freedom from electronic jamming. 
In this field. Electronics Corporation of America is a pioneer, 
having held for more than a decade a position of leadership in 
the development and production of infrared radiation 
responsive systems, which see without revealing their presence. 


ELECTRONICS CORPORATION 
INFRARED SYSTEMS: 

Missile Guidance 
Fire Control 
Celestial Navigation 
Early Warning 
Thermal Reconnaissance 
Explosion Extinguishing 
Fire Detection 


passengers in October, an increase of 
15% over passenger traffic for previous 
October 1955. 

► Japan Air Lines reports a net profit 
of SI. 2 14.000 for the first half of its 
current fiscal year. While costs in- 
creased 12%. JAL's income was up 
45% in the April-Scptcmber period. 

► Miami International Airport handled 
2,761.784 passengers during the first 
nine months of the year for an increase 
of 411,857 over the same period of 
1955. Traffic included 695.609 intcr- 
natfona! passengers and 2,066,175 do- 
mestic passengers. 

► National Airlines will open a new 
flight operations base in New York 
this week. The base will be staffed 
with 40 to 50 pilots and six to eight 
aircraft on a permanent basis. . . . Na- 
tional has started nonstop Convair 
service between Washington and Or- 
lando. Fla. The carrier also plans to 
inaugurate nonstop coach sendee be- 
tween Baltimore and Miami on Dec. 
14. 


► Pan American World Ainvays opened 
a ticket office in Atlanta on Dee. 3 to 
handle increased traffic from the 
Georgia area. 

► Resort Airlines has received a $1,191. - 
132 contract with the Military Air 
Transport Service to fly jet engines and 
air frames to Japan. The contract be- 
comes effective Jan. 1 and covers the 
first six months of 1957. 

► Scandinavian Airlines System carried 
1S.600 passengers over its Los Angeles- 
Copenhagen polar route during its first 
two years of operation. In the second 
year, passenger traffic increased 124% 
and cargo traffic by 93% over the first 
year level. 


► Trans Australia Airlines has sold 
three of its Convair 240s during the 
past year, and the airline is looking for 
buyers for its last two 240s in an effort 
to standardize its fleet on Viscount and 
Fokker F-27 equipment. 

► Trans Texas Ainvays flew 417.065 
lb. of cargo in October, a 33.8% in- 
crease over cargo traffic for the prev ious 
October. Air freight increased 45.1%. 
air mail increased 39.6% and air ex- 
press gained 25.8% between October 
1955 and October 1956. 

► Trans World Airlines began sendee 
to Tucson on Dec. 1 with four flights a 
day. The new sendee will link Tucson 
with Phoenix and Los Angeles in the 
West and Chicago, Detroit and New 
York in the East. 


AIRLINE OBSERVER 

► Airlines will hesitate to enter agreements involving the sale of airline- 
tickets by surface transport companies as a result of travel agents' bitter 
attack oh United Air Lines for its contract with Southern Pacific Railroad. 
The arrangement provides for the sale of tickets and handling of airline- 
reservations by the railroad’s ticket offices (AW Oct. 1. p. 43). Travel agents 
are vigorously protesting the arrangement as unnecessary competition. Some- 
airlines contest the legality of the United contract, claiming it conflicts with 
the Air Traffic Conference's agency resolutions. 

► Trans World Airlines will install tubeless tires on its 25 Lockheed 1649s. 
The lightweight tires will increase the aircraft’s payload by 50 lb. and will 
cost no more than conventional tires. The wheels, however, must be specially 
impregnated to prevent air leakage through magnesium wheel surfaces. 

► Douglas DC-9 activities arc presently confined to market surveys to deter- 
mine the sales potential of the medium-range jet transport. Design has 
reached the final stages, but no engineering work is being done on the 
project. Trans-Canada Air Lines is interested in a medium-range jet and 
favors the DC-9 because it will permit some standardization with the DC-Ss 
it already has on order. However, TCA will make no move until manufac- 
turers announce production plans. 

► Civil Aeronautics Administration has graduated 230 air traffic control train- 
ees from its Oklahoma City training center. The class, largest in CAA his- 
torv, is the first group to be indoctrinated under the expanded airways 
program which calls for 1,400 additional controllers by 1957. 

► Italian helicopter airline to be known as ELI Italian Airlines has been 
organized at the invitation of the Italian Ministry of Defense and Aviation 
by Lince Acrec Jtaliane, Aerolincc Italianc Intcmazional and Fiat S. P. A. 

► Port of New York Authority is negotiating with the airlines for fueling 
system to service decentralized airlines terminal buildings now under con- 
struction at Idlew-ild Airport. Storage capacity of tank farm will be increased, 
and fuel will be piped to a satellite tank near terminal. Underground pipeline 
will fan out from the secondary tank to the unit terminal of each airline. 
Port Authority probably will handle installation of the system, although each 
airline will designate the type of fuel facility it requires. 

► Aviation Facilities Planning Group forecasts 1.000 landings and takeoffs 
each hour for the New York area by 1975 as compared with an estimated 
345 aircraft movements per hour in the area today. The group, headed by 
presidential assistant Edward Curtis, is conducting an air traffic survey and 
recently recruited 2.000 persons to spotcheck general aviation flying at 900 
different airports over a two-day period. 

► Allison Division of General Motors Corp., missing no opportunity to pro- 
mote the Lockheed Electra, recently reported that a Lockheed C-130 pow- 
ered by four Allison T56 engines passed a Vickers Viscount "handily” while 
climbing at 2.000 ft. per minute. The T56 will also power the Electra. 

► Japanese government is interested in building the Convair 440 under 
license in Japan. Japanese are exploring purchase of Model 440 production 
tooling from Convair after the San Diego plant completes its production 
run. Japanese propose to sell their 440s to countries to which they owe 

► Air Transport Assn, will launch an extensive education program, the first 
in its history, in hopes of placing greater emphasis upon aviation in elemen- 
tary school, high school and college curricula. “Air age education" committee 
composed of six leading educators has been organized to prepare an over-all 
program. First step wifi be to explore methods now used bv other industries 

► Frederic B. Butler has resigned his S1.400-a-month job as manager of the 
San Francisco International Airport, effective Feb. 15. The Public Utilities 
Commission has not yet named a successor. 
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are the formula for 
international friendship 


’s much more about an exchange of 
students between countries than textbooks 
and classrooms. Almost from the moment 
they set foot in any foreign land they assume 
the role of unofficial ambassadors. It’s no se- 
cret that meeting people face to face on a com- 
mon ground helps remove the barriers between 
nations. And this is clearly demonstrated in 
the world of higher education. 

This fall thirty-two graduate students from 
14 Latin American countries entered colleges 
and universities in the United States under 
fellowship grants sponsored by the LLS. State 
Department and provided by Pan American. 
The free round-trip transportation is author- 
ized by the Civil Aeronautics Board and is 
supplied by Pan Am for students selected by 
the Institute of International Education. 

Pan American’s fellowship program started 
in 1937, and since then 281 Latin American 
students have studied at 82 colleges in 36 


states and the District of Columbia. After a 
minimum of a year’s graduate work, students 
have returned to positions in the public health 
service, agriculture departments, schools and 
other important work. 

The purpose of Pan Am’s Educational Serv- 
ice Department is to promote cultural rela- 
tionships and friendship throughout the 
Americas and the rest of the world. And in 
addition to fellowships, Pan Am is happy to 
furnish free transportation to students Hying 
to the New York Herald Tribune and New 
York Daily Mirror forums. Pan American 
sends periodically, on request, to teachers all 
over the world, the World Airways Teacher 
presenting teaching materials for aviation 
education, including study units, on the coun- 
tries of the world. It also provides airport 
educational tours and (lights for teachers as 
part of the air industry’s program of air age 
education. 


The first responsibility of an airline 
is to be a useful citizen. 

PAN AMERICAN WORLD AIRWAYS 

WORLD’S MOST EXPERIENCED AIRLINE 



MISSILE ENGINEERING 



SILICONIZED powder-metallurgy molvbdcniim prisms in rmnjet flaincholder (left) were only slightly oxidized in spots where coat- 
ing tailed after 47 min. operation. Single molybdenum prism (right) remains intact where Inconel gutters melted. 


Molybdenum Offers Over-1, 600F Uses 


By Russell Hawlccs 

New York— Molybdenum alloys may 
be top contenders for structural use in 
the temperature range above 1,6001'. 
This was indicated in a report to the 
American Rocket Society and the Amer- 
ican Society of Mechanical Engineers 
by Robert R. freeman and 'Janet '/.. 
Briggs of Climax Molybdenum Co. 

Graphite was discussed in unothcr re- 
port as a structural material for use in 
iiigh temperature gas streams. Reports 
on rocket engine design problems in- 
cluded an analysis of steady state burn- 
ing of composite solid propellants, dis- 
cussion of thrust control for liquid 
propellant rockets and a progress report 
on an improvement in tail pipe design. 

Four commercially mailable alloys all 
have better high temperature properties 
than unalloyed molybdenum. Titanium- 
molybdenum has shown the best all- 
round performance to date. 

The alloys retain high melting point, 
high thermal conductivity, high sallies 
for modulus of elasticity, low coeffi- 
cient of expansion and good resistance 
to thermal shock. Stress-rupture points 
and creep strength of the commercial 
alloys arc better than those of unalloyed 
molybdenum. 

Like unalloyed molybdenum, present 
alloys cannot be -heat-treated. Reerys- 
tallizcd specimens have 40% to 50% 
lower rupture strength at 1.600F than 
warm worked and stress-relieved speci- 
mens of the same grade. This loss 
becomes smaller as operating tempera- 
tures are raised and disappears if tem- 
perature and time are such that the 
metal rccrvstalhzcs in service. 

Disadvantage of molybdenum and its 


alloys at high temperatures is their rapid 
rates of oxidation when hotter than 
l.OOOF. Alloys with acceptable oxida- 
tion rates have been found but they 
have been too hard to be workable. In 
some oxygen deficient combustion gases, 
unprotected molybdenum tan be used 
in temperatures up to 2.6001'’ where 
engine life of less than 100 hr. is accept- 
able. Bevond these limits, some type 
of protective coating is needed. Accept- 
able coatings have been found and 
current efforts are to put them on a 
production basis. 


Molybdenum alloys can be fabricated 
bv most conventional methods but not 
all joining problems have been solved. 
For some applications, welds with ade- 
quate ductility can be made. To pre- 
vent embrittlement of the weld all 
air must be excluded from the weld 
puddle and preheated surfaces and the 
fin ing surfaces must be extremely clean. 
The best cleaning process seems to be 
electrolytic polishing. 


The commercial alloys have hard- 
nesses under 500 Brinell but arc more 
abrasive to machine than steels of the 



HOW molybdenum and three molybdenum base alloys ranked in stress-rupture comparison. 
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same hardness. Sheet stock can be 
formed at room temperature in thick- 
nesses below 0.020 in. but heavier stock 
must be heated to between 200F and 
1,1 OOF depending on thickness. 
Graphite for Heat 

Leon Green, Jr. of Aerojet-General 
told ARS members that because of its 
high thermal conductivity, high strength 
when hot, low expansivity, and low rela- 
tively constant clastic modulus, graphite 
provides good resistance to thermal 

This combined with the fact that its 
strength increases with temperature rise 
to about 4.500F has suggested that 
graphite might be used for structures ex- 
posed to flow of hot gases. Uses have 
been limited because it oxidiz.es in air 
at temperatures above 500C. Also it 
is attacked by strongly reducing atmos- 
pheres such as hydrogen at temperatures 
in the best part of its temperature- 
strength curve. Because of this it must 
cither be coated or used in an inert 
atmosphere. 

It is a good neutron moderator and 
has long been considered as the core 
material in a high temperature nuclear 
power reactor cooled by a stream of in- 
ert gas. Helium has been suggested as 
the coolant because of its chemical in- 
ertness. small neutron absorption cross 
section and heat transfer properties 
which are relatively good for a gas. Con- 
cern over the possibility of erosion of 
the graphite by the helium stream at 
high temperatures have been allayed 
by the results of a study in which ero- 
sion of graphite at 2.000C by a high 
velocity stream of hot helium was lim- 
ited to the loosely held particles smeared 
into the surface by machining. 

Graphite might also be used to pro- 
tect airframe surfaces from aerodynamic 
heating. Because of its porous struc- 
ture it could conceivably be penetrated 
by helium in a transpirational cooling 
system. By cooling the graphite and 
surrounding it with an inert atmosphere, 
the designer could take advantage of the 
good mechanical strength of graphite at 
high temperatures. 

The burning mechanism of compos- 
ite solid propellants has been analyzed 
by Martin Summcrfield and George S. 
Sutherland of Princeton University to 
provide a basis for prediction and con- 
trol of steady state burning rates. Using 
ammonium perchlorate in a cellulose 
base binder it was found that the main 
reaction zone is mostly or entirely in 
the gas phase and is less than 0.1 mm. 
thick. The zone becomes thinner as 
pressure rises. At high pressure, small 
scale turbulence causes uneven burn- 
ing which scallops the surface of the 
propellant. 

Burning is controlled by the rate 
of reaction in a granular diffusion flame 
zone. Granular diffusion is produced 


by the tendency of the binder to evapo- 
rate below the combustion temperature 
of the fuel grain. 

Because of this the burning fuel par- 
ticles protrude into the chamber giving 
a third dimension to the reaction zone 
and at the same time producing small 
regions of diffusional mixing. Reac- 
tion rate is dependent on pressure, 
mixture ratio of fuel to binder, and 
fineness of the fuel grind. 

Thrust Control 

Development of big liquid propellant 
rockets is creating a demand for a means 
to program thrust, acceleration and 
cut-olf velocity and to compensate for 
changing atmospheric back pressure and 
altered engine characteristics. The de- 
mand was explained bv Rudolf H. Rci- 
clicl of Bell Aircraft. 

Constant thrust gives the best rocket 
performance onlv in a drag-free flight 
path where it is best to exhaust propel- 
lants as rapidly as possible to avoid the 
work of lifting their mass. This condi- 
tion can only be assumed for the upper 
stages of a multi-stage, high altitude 
rocket. In aerodynamic drag regions 
thrust must be programmed to get the 
highest possible cut-off speed. By con- 
trolled programming of thrust, payload 
can be increased significantly over that 
of a constant thrust rocket of equal 
performance. 

Piloted rocket aircraft provide an out- 
standing instance of need for thrust 
control. To get best range and flight 
duration a small, long-time sustaining 
thrust at altitude is desirable. At the 
same time the most economical speed 
should be as high as possible because 


propulsive effieienev is a function of 
flight speed. At low altitudes, drag 
limits economical speed and propellants 
should not be expended unnccecssarily 
to overcome a sharply rising drag curve. 
As the human pilot's freedom of choice 
permits a change in flight plan, he 
should be capable of programming his 
thrust to meet new circumstances. 

Approaches to thrust control arc: 

• Fixed expansion nozzle and variable 
flow rate. 

• Variable area expansion nozzle. 

For a fixed sea level nozzle, under- 
expansion occurs for all full throttle 
operations at high altitude. When 
the nozzle is designed for an optimum 
altitude, overexpansion occurs at lower 
altitudes. Both reduce performance. 
Throttling limit is determined by shock 
criteria when exit pressure becomes less 
than 0.4 of design atmospheric pres- 
sure. As a result controllability is re- 
stricted at low thrust levels and low 
altitudes. 

The variable flow rate fixed nozzle 
control has limited application because 
lowered injection differential pressure 
decreases system stability even if mix- 
ture ratio remains constant. Also any 
deviation from design conditions means 
increased specific propellant consump- 
tion. With rcgcncra lively cooled cham- 
bers it is at a disadvantage because heat 
removal capacity is reduced more than 
heat input. One way of avoiding 
changes in injection differential pres- 
sure is to use different injector heads 
with two combustion chambers. 

Varying throat area will keep cham- 
ber pressure constant. For full thrust 
the throat plug is withdrawn to give 
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PUMP 

PRIMERS 


HEUOTOK aircraft pump * 
offer extremely compact, 
flexible ilesiyn 

Few pump designs offer such ex- 
traordinary flexibility in accommodat- 
ing themselves to the structures in 
which they are housed or mounted as 
does the Gerotor type. 

The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed element. 
The inner element has one less tooth 
than the outer and the “missing tooth” 
provides a chamber' 

from the inlet port 
to the outlet. (See 
Figure 1). Pump 
capacity is meas- 
ured by the volume 
of the “missing 
tooth” multiplied 
by the number of 

RPM. 

I The designer thus has the advantage 
of several variables to secure a given 
capacity within his space limitations: 
Gerotor diameter - which governs the 
area of the pumping chamber— Gerotor 
thickness which, taken with area, de- 
termines chamber volume — Gerotor 
RPM, since this is a positive displace- 
ment pump. Thus, it is possible to vary 
the diameter, the length and the speed 
of the pump within certain overall 
limits to secure the wanted capacity, 
y Unlike conventional gear pumps the 
Gerotor needs only a sinyle shaft — 
both elements are substantially con- 
centric to it. These are mated to 
provide continuous, fluid-tight engage- 
ment without the crescent structure 
necessary in other internal gear 
pumps. Further, Gerotor elements can 
be stacked along a single shaft and 
mounted on a single AN pad to per- 
form multiple pump functions: lube, 
scavenge, boost, etc. (See Figure 2). 
Such compactness allows the pump to 
be "submerged” in a gear box or sump 
and frequently the sump may be part 
of the pump housing. 



► Gerotor pumps are lightweight, 
valveless, provide high volumetric and 
mechanical efficiency and offer excep- 
tional performance at high altitudes. 
^ Technical Data - is available und your 
inquiry is invited. Write: 

W. H. NICHOLS CO. 

<S Would Avenue. Waltham 54. Massachusetts 




maximum nuzzle area ami it Can be 

throttled to keep chamber pressure up 
as mass flow decreases. 

Most supersonic nozzles have had 
conical expansion sections. Demand 
for increased performance has created 
a trend toward higher exhaust area ratio 
nozzles for operation at high altitudes 
where the large nozzle is most effective. 

Higher exhaust area ratios increase 
length, exit diameter, weight and 
stresses in the nozzle. Therefore, it 
is desirable to shorten the nozzles of 
high performance rockets. This can 
be done by increasing the divergence 
angle of a conical nozzle but the result 
is a loss due to lateral flow of the rcac- 

\ supersonic nozzle which produces 
completely axial exit flow will have an 
expansion section from the sonic throat 
followed by a flow straightening section. 

Tlie result is a bell shape. 

For years ideal nozzles of this shape 
have been used in wind tunnels, but 
for the same area ratios this has pro- 
duced nozzles that are twice as long 
as those of current rocket engines. 

Robert B. Dillaway. Rocketdync Di- 
vision, North American Aviation, Inc., 
reports progress on a design which is 
a shortened version of the bell nozzle. 
This must turn flow at a given Mach 
number without producing compressive 
disturbances. Evidence indicates that 
straightening can be distributed along 
the nozzle wall so that shock wedge 
angles are limited to one or two degrees 


and flow will still behave as if it were 
iscn tropic. In such nozzles, flow veloc- 
ity distribution varies from axis to wall 
but remains essentially axial. Peak veloc- 
ity shifts from the flow axis to an 
annular ring position in the exit flow 
plane. 

Investigating the fundamental be- 
havior of a combustion svsteni involv- 
ing a non-oxygen oxidizer. M. II. Boyer 
and P. E. Eriebertshauser of Rocketdync 
told the Rocket Society that since the 
flame speed was one-tenth that of an 
oxygen oxidized system, the design of a 
non-oxvgen oxidizer system would de- 
mand higher operating temperatures, 
higher pressures, and possibly the addi- 
tion of a catalyst to speed up the proc- 
ess artificially. 

For the finning nitric acid-hvdrocar- 
bon system they analyzed with a bunsen 
burner apparatus, the two Rocketdync 
engineers predicted that actual combus- 
tion systems built around these sub- 
stances would be more difficult to oper- 
ate and would require closer control of 
operating conditions than oxygen oxi- 
dizer systems. They would require in- 
creased combustion volume with better 
stirring to keep all of the combustion 
mixture at higher temperatures as long 
as possible. 

They must be designed to minimize 
the danger of the explosive products of 
combustion such as nitroaleoiiols and 
nitropolviners from forming deposits 
which might disrupt the combustion 
process. 
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Ncarmco Mat 


Development • • • 



A STRIKING EXAMPLE OF NARMCO'S LEADER- 
SHIP IN DYNAMIC MATERIALS DEVELOPMENT: 
This sandwich-type, static test article was designed and 
fabricated by Narmco, Inc. for the Air Force and proved 
its structural efficiency by achieving a weight saving in 
excess of 50% over its metal counterpart. Carried exter- 
nally to the aircraft, the component was developed to 
accommodate the same basic load as a similar aluminum 
structure. It employed Conolon laminating materials, 
Metlbond 302, and aluminum honeycomb core. It success- 
fully met all elevated temperature static tests, thus sub- 
stantiating predicted results. 


Narmco technical field representatives throughout the United States and 
Canada can assist in solving your structural design problems, quickly, effi- 


Nctrmco Resins & Coatings Company, Dept. 862 , 600 Victoria Street, Costa Mesa, Calif. 



. . . have completed over 1,200,000 flying hours 
. . . standard equipment for over 300 Viscount aircraft 

THE OVERHAUL LIFE OF THE PROPELLER IS NOW OVER 1,600 HOURS 



GLOUCESTER ENGLAND 

rnon Crudge • Room 1501 • 630 Fifth Avenue • New York 20 


U.S.A. Repi 
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Air Force Jet Overhaul Experience 
Will Guide Planning By Airlines 


By Irving Stone 

Tinker AFB, Okla.-Airlinc engi- 
neering representatives planning for the 
maintenance of jet engines in the new 
transports were given first-hand infor- 
mation here on Air Force cost and 
operational experience with testing after 
overhaul. 

Highlights of this powerplant-ready- 
ing phase, a key operation in airline jet 
maintenance activities, were outlined 
by Robert Sherwood of the Oklahoma 
City Air Materiel Area at the sympos- 
ium sponsored by the Air Force for the 
Air Transport Assn. (AW Oct. 29, p.- 
32 ) . Sherwood ■gcncrallv referred to the 
P&W J57 engine, which OCAMA is 
processing at its overhaul base, and 
which will be used in some models of 
the Douglas DC-8 and the Boeing 707. 
Overhaul Time 

Approximately 20 manhours are re- 
quired to process a J57 non-afterburner 
engine from the end of the overhaul 
line through the test cell. This time in- 
cludes dressing of the engine with slave 
equipment, installation in test cell, pre- 
starting, functional check, acceptance 


schedule, removal from cell, stripping 
of slave test equipment, covering all 
openings and routing the engine to the 
canning area. 

Cost of the overhaul test for the 157 
non-afterburner model, based on a labor 
charge of $2.03 per hour and materials 
used, comes to about $200. It includes 
these items: dressing labor, $6.71; labor 
for installing, testing and removing the 
engine, $30.11; stripping labor, $4.79; 
fuel used (approximately 1,200 gal.), 
$134.40; lube oil (about 3 gal.), $24.75. 

An engine removed from test because 
of mechanical difficulties or failure to 
meet performance specifications is re- 
jected. When tire General Electric J47 
was introduced into the Air Force over- 
haul program, rejection rate through the 
training phase was about 40-45%. Now, 
after many thousand J47 overhauls, the 
rate fluctuates between 10-15%. 

The J57 engine, newer, more com- 
plex, and requiring rework procedures 
and techniques very different from other 
engines, has a rejection rate of ap- 
proximately 40%, Sherwood said. The 
figure a year ago was much higher. 
Major factors causing J57 rejection in 
test after overhaul arc oil leaks (14%), 


vibration (13%), fuel system compo- 
nents (4%), and miscellaneous causes 
(9%). Many of the defects which con- 
tributed to tire reject rate could have 
been repaired in the test cell, Sherwood 
admitted. 

Discussing the most frequently oc- 
curring problems in test after overhaul, 
Sherwood tagged vibration as one of the 
biggest headaches. Vibration equipment 
used by the Air Force is designed for 
measuring the high frequencies and dis- 
criminating against the lower frequen- 
cies, which are not detrimental to 
engine life. Function of the equipment 
is to check vibration caused by unbal- 
ance of rotating parts. Magnitude of 
the lower frequency vibration is several 
times that of unbalance and if rotational 
frequencies arc to be measured, it is 
necessary to discriminate against the 
lower frequencies with filters in the 
meter circuitry. 

Vibration Fixes 

Sherwood said that many procedures 
have been applied to a vibrating engine, 
such as "rotating turbine Wheels 180 
deg. and re-indexing, then a 90-dcg. 
turn, etc.” This has cured some engines, 
lie said, but the majority end up at 
the rework line for rotor rebalance and 
bearing checks. 

Another test problem is internal 
engine noise. Sources of this noise in- 
clude compressor and turbine, main 


CHANCE VOUGHT AIRCRAFT'S F8U Cmsadcr in maintenance hangar shows access to the Pratt Sr Whitney J57 afterburning engine 
version. By 1958, when it goes into airline service, J57 will have accumulated 41 million operational hours. 
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You’ll want 

to evaluate... 


...the new Stewart- Warner Electronics ATC 
Radar Safety Beacon on your own test bench. 
Every Airlines Electronics Engineer who has 
seen the new airborne beacon is making plans 
to dig into this clean box on his own test bench. 
There will soon be a limited few units 
available for your evaluation study. 

We want you to see for yourself how this 
equipment, specifically designed to ARINC 
characteristic No. 532-A, combines all the 
reliability and long-life factors of airborne radar 
equipment manufactured by Stewart- Warner 
Electronics for the past 15 years. 


MOST ADVANCED DESIGN AVAILABLE 



EDELECTROMCS 

iiiim 

a Division of Stewart 


3. Facilities have been provided to include two addi- 

Write today for latest details and availability of evaluation 
units. Stewart-Warner Electronics, Civil Aviation Dept. 
14, 1300 No. Kostner Ave., Chicago 51, 111. 


t-Warner Corporation 


bearings, accessory gear train, air-oil 
seals, lube or scavenge pumps, distorted 
exhaust cone, distorted shroud ring or 
segments. Quality of the noise should 
be resolved by the most experienced 
man available. With the engine oper- 
ating at idle speed, he stands close to 
the side of the engine inlet. If abnonnal 
sounds are detected, it may be necessary 
to lay a hand on the forward frame to 
assist in determining the noise fre- 
quency. 

The engine is shut down for lis- 
tening to coastdown. If noise is not 
heard during the entire coastdown. the 
engine is considered servicable. If a 
definite noise is heard during the coast- 
down, it is analyzed for frequency and 

Shutdown Fire 

Engine shutdown fire, another test 
problem, is usually caused by a leaking 
stopcock, drip valve malfunction, in- 
ternal oil leak, and improper procedure 
used in the shutdown cycle. The ex- 
haust gas temperature indicator is com- 
monly used to detect shutdown fire. 
During a normal shutdown, the indi- 
cator will drop to 200-250F and remain 
within a 100 deg. of this value. If 
there is a fire, the reading will rise to 
450-500F, perhaps higher, after the 
engine stops rotating. 

Normally such fires arc put out by 
closing the fuel valve and throttle and 
motoring the engine with the starter 
to blow out the blaze. If the fire indi- 
cates immediate danger, carbon dioxide 
is released into the engine. 

Starting precautions also were de- 
tailed by Sherwood. The operator mo- 
tors the engine without fuel or ignition 
on to clear the combustion section of 
fuel and oil to prevent a hot start. On 
twin-spool turbojets an additional test 
inspection precaution is to make sure 
that the low speed compressor turns 
in sympathy with the high speed com- 
pressor when the engine is motored 
with the starter. In cold weather, if 
the overhaul assembly line has not prop- 
erly controlled the turbine blade seal 
clearance, a rub condition could exist 
which might prevent the low speed 
unit from turning. Thus, the engine 
would not get a sufficient supply of air 
for the fuel scheduled, and a hot or 
hung start could result. 

Test Cells 

Outlining overhaul test cell features, 
Sherwood said that because of the dif- 
ferent engine models the Air Force 
runs in each cell (a condition the air- 
lines will reach as different engines are 
used), the most recent design incorpo- 
rates a removable electrical panel and 
cable for each model. Only the system 
common to all engines is built into 
the test cell. 

Thus, with relatively minor modifi- 
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cations, all Air Force test cells arc 
universal up to the maximum thrust 
capacity established for each cell. 

Each USAF depot is equipped with 
two groups of cells, one for jets up 
to 30,000 lb. thrust, and others for 
jets up to 15,000 lb. The latter group 
arc converted from reciprocating engine 

Cost of constructing and equip- 
ping the eight-cell facility at OCAMA. 
including a new aqua type fuel storage 
and supplying system was about $4 

Noise control is the most expensive 
single factor in the cell, Sherwood said, 
but despite cost, is considered second 


in importance to cell performance. The 
Air Force keeps tight control over the 
design, then makes sound treatment 
fit tiic desired configuration. All of the 
AF overhaul test facilities are located 
in populated areas, both industrial and 
residential. 

"In the latest Air Force cells it was 
determined that sleeping criteria at 
2,000 ft. would suffice, and this has 
been proven satisfactory to date,” 
Sherwood declared. For control rooms, 
the Air Force aims at a speech interfer- 
ence level of 55 db. 

Methods of sound treatment are con- 
ventional. A combination of various 
accoustical devices arc used, such as 







How General Electric Experience 



Advances Missile Technology 


General Electric’s Project Bumper established new 
records of altitude and velocity. But far more 
important is the valuable research data compiled in 
the successful completion of the Bumper project. 
Many problems were overcome with Bumper — 
problems in temperature, telemetry, separation, and 
aerodynamics. Bumper helped solve the problems of 
communicating with missiles at extreme altitudes, 
and was a major preliminary step in the develop- 
ment of a satellite. In solving these and other prob- 
lems, General Electric has contributed a wealth of 
research data to the missile industry — information 
that is being utilized on the nation’s top priority 
ballistic missile project. 

General Electric’s Missile 8s Ordnance Systems 
Department presently is working on an Air Force 
prime contract to develop the ICBM nose cone. Pro- 
grams are being carried out in such varied fields as 
communications, hypersonics, metallurgy, mathe- 
matics, and thermodynamics to support this nose 
cone contact. 


General Electric has formed the Missile 8s Ord- 
nance Systems Department to act as a Company 
focal point for large, highly complex missile projects. 
Scientists in the new department, backed up by the 
vast resources of many General Electric operating 
departments and laboratories, are currently working 
to solve the perplexing problems associated with the 
ICBM nose cone and other missile projects. 

By focusing this wide range of specialized talents of 
General Electric personnel on highly complex de- 
fense system problems, the Missile 8s Ordnance 
Systems Department is making significant contri- 
butions to America’s defense program. Section 224-5, 
General Electric Co., Schenectady 5, New York. 






entary to data recording . . . 

from missile tracking to microphotography . . . 
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lined ducts, parallel thick baffles and 
parallel thin baffles. 

Lower first costs in test cells have 
been achieved by maximum use of cool- 
ing water in lieu of cooling air. Size 
of the intake stack is dictated by the 
negative pressure allowable in front of 
the engine, while size of exhaust is de- 
termined bv the quantity of water avail- 
able and degree of sound attenuation 
required. Where existing reciprocating 
engine test cells have been converted, 
it has been found most convenient to 
have one intake for combined engine 
air flow and cooling air. 

Building Materials 

Many conventional building materials 
have been used and are protected from 
heat by an economical balance between 
insulation and cooling the jet blast. 
Basic cell structure is reinforced con- 
crete held to 250F. Heat-structural 
problems arc minimized by eliminating 
load-carrying inserts in the concrete in 
the hot end of the test cell. All baffles 
arc suspended on beams carried on top 
of the stack. They arc built up on the 
ground into units for easy pickup and 
setting in place by crane, also permit- 
ting casv removal, inspection and clean- 
ing. Ill is suspension method also has 
largely solved the thermal expansion 
problem. 

Air Force field maintenance activities 
have or are now receiving field test 
cells. These units are generally of two 
types — the Shaw-Estes cell and the 
OCAMA run-up test stand. 

The Shaw-Estes cell is designed to 
evaluate power of jets at bases where 
the full scope of minor repair is per- 
formed. It is equipped with controls 
for starting and operating the engine, 
and with instruments for measuring 
such factors as thrust, vibration, tem- 
perature and pressure. Cost of con- 
struction and equipping the Shaw-Estes 
single unit test cell is S30.000, and 
double unit is $4 5.000, Sherwood says. 
Run-up Stand 

Purpose of the run-up stand is to 
assist field maintenance personnel in 
their minor repair function. The stand 
is portable and can be moved and set 
up again in short time. Engines can 
be trimmed on the stand prior to air- 
craft installation, eliminating many 
hours of aircraft down-time. Many field 
maintenance repairs of an engine can 
be cleared “serviceable" with use of the 
run-up stand. 

Cost of the unit is S8.000. It con- 
sists of the stand, control house, equip- 
ment cabinet, and electrical systems. 
Instrumentation is provided for check- 
ing fuel pressure, oil pressure, tailpipe 
temperature, and engine rpm. Mount- 
ing blocks are provided for securing 
the installation to concrete, flat car or 
trailer, as desired. 


PIONEERING is our business 


40 , 000 ' 


BENDIX 

— a leader for over 25 years in aircraft 
oxygen breathing equipment — 

ANNOUNCES NEW »,°oo 
HIGH-ALTITUDE STANDBY 
OXYGEN SYSTEM FOR 
JET AIRLINERS 

On die new commercial turbo-jels, which fly at 40,000 feet, this 
system must be able to supply pure oxygen to passengers and crew via 
individual demand regulators. On the turbo-prop airliners, flying at 
altitudes up to 30,000 feet, this system may use continuous flow regu- 



• One-piece, self-adjusting face masks for passenger use. 
masks and regulators to best suit individual tvpcs of airliners. 




Pioneer-Central Division 
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Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 


We invite inquiries in the following fields of precision 
instrumentation : 



THE UNITED STATES TIME CORPORATION 

World's largest manufacturer of Hatches and mechanical timefuses 
Sales Offices : 500 Fifth Avenue, New York • 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Watcrbury, Conn., Little Rock, Ark., Abilene, Tex., Dundee, Scot. 
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Injection Cuts 2,000 ft. Off B-47 Takeoff 


By Robert Cushman 

New York— Two aspects of General 
Electric's experience with the J47 gas 
turbine engine which should be helpful 
to designers of future commercial turbo- 
jets are the use of water-alcohol injec- 
tion to decrease takeoff distance and a 
study of the effect of heavy rainstorms 
on the engine operation. 

Water-alcohol injection, popular with 
B-47 users in the service, according to 
General Electric, may be the answer to 
commercial transport hot-dav, high-alti- 
tude field take-offs. 

General Electric has pumped as much 
as 1,000 lb. of water and alcohol per 
second in the J47 combustion cham- 
bers, M. K. Wolfson, manager of the 
J47 project at the Evendale, Ohio, 
plant, told a recent meeting here of 
the American Society of Mechanical 

Mass Flow Increase 

Unlike afterburning which increases 
thrust by raising temperature to increase 
jet velocity, the water increases the en- 
gine mass flow to increase thrust. The 
28% alcohol is added to burn and 
neutralize the cooling effect of the 

B-47 bombers now operate at 650 lb. 
per see. water/alcohol which gives about 
22% thrust augmentation and cuts 
2,000 ft. off the B-47's ground run. 

Water/alcohol injection is the only 
way to increase overloaded safety on 
short fields without cither cutting down 


the aircraft’s range with the permanent 
drag of an afterburner or seriously cur- 
tailing the pilot’s control over takeoff 
by using JATO units which must be 
fired after it u to late to turn back. 
Injection places a slight weight, per- 
formance or drag penalty upon the en- 
gine and aircraft and can be cut in by 
the pilot before releasing his brakes as 
a check on reliability and then cut off 
by the pilot should he change his mind 
during the take-off ground run. 

Developmental steps in perfecting 
injection cited by Wolfson were: 

• Adding eyelets in the combustor to 
direct jets of air into the combustion 
core to shorten the alcohol combustion 

• Increasing cone angle of the injection 
spray nozzle from 90 to 120 deg. to 
increase dispersion and adding a deter- 
gent— both changes to present the 
thermal shock and corrosion effects 
caused by incompletely vaporized water 
particles impinging upon the turbine 
buckets. 

A parallel test facility problem to 
find the right, non-corrosive detergent 
was installing a de-ionizing system to 
prevent the Evendale. Ohio, water sup- 
ply from loading up the turbine nozzles 
and buckets with a hard calcium-like 
deposit. These deposits, after building 
up. could break away unevenly and 
leas e the unbalanced turbine svheel in 
high frequency vibrations. 

General Electric researchers have also 
run a study in svhich they simulated the 
effects upon a J47 engine which sud- 


denly entered a severe rainstorm. 

In a test program in which svater 
sprays from 2 to 60 grams per cubic 
meter or airflosv sverc directed into a 
J47 inlet, S. S. Wavnc, of the Jet En- 
gine Dept., Evendale, said that he 
found that increasing the percent of 
svater in the inlet airflosv up to 3% by 
sveight brought the compressor tem- 
perature down 200F and cut the blade 
tip clearance of a svater stage from .02 
to .005 in. 

Hosvcvcr, further increases in per- 
centage of svater did not show 
any further effects (although it svas 
pointed out that in actual altitude flight 
more severe "freak" rainstorms could 
air-starve the engine combustion svs 


Rapid Entry Problem 

It svas found that the fine spray enter- 
ing the compressor ss'as centrifuged so 
that it entered the combustors as a 
solid stream of svater, concentrated by 
gravity at the combustor bottoms. Al- 
though this lack of symmetry did add 
to the blade tip interference problem, 
the main cause of blade rubbing svas 
from the more rapid contraction rate 
of the compressor casing as compared 
to the compressor rotor. This means 
that the most critical period is in 

Wayne said"'" 3 3 ramst0rm ’ 

However General Electric feels that 
the compressor rotor clearance problem 
can be met with clearance re-design 
and that the other effects of severe rain 



Anti-Radiation Paint for the Valiant 


Vickers Valiant B.l bomber lias special paint job designed to provide some measure of radiation protection from nuclear blast. White 
gloss paint is new RAF standard for Valiant and other V-bombcrs. Aerial refueling probe is carried on nose and vortex generators be- 
tween wing fences and tips. Valiant is powered by four 10,000 lb. thrust Rolls-Royce Avon turbojets. It was used in bombings of 
Egyptian airfields. 
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adds 

positive level 
to any fuel gage 


Additional features: 

• Operates from standard 28 volt 
DC supply 

• Unaffected by slosh, vibration or 


• Requires no additional mounting 




Northrop Ri 

Engine technicians at Northrop Aircraft Inc 
booth* in P backgronml. Allison' J3 5 engines ( 
< tl br t St I II t cl ' t 

as evidenced bv this study arc not harm- 
ful. 

They do recommend, though, that 
pilots reduce engine speed by at least 
85% engine rpm. when flying through 

' C '""fairly fundamental" discussion of 
progress in the analytical methods of 
attacking the secondary flow and 
boundary layer build-up problems in 
turbomachincry (particularly axial flow 
compressors) was presented by R. W. 
Moore. Jr., of Arthur D. Little Inc., 
Cambridge. Mass., and D. L. Richard- 
son, United Aircraft Corp., East Hart- 
ford, Conn. 

'Hie boundary layer build-up near the 
blade roots of compressor rotors is com- 
plicated by the fact that the stator 
blades upstream arc standing still and 
the rotor blades arc attached to a whirl- 
ing hub. Though the occurrence of this 
phenomen has been well known to com- 
pressor acrodynamicists, little has yet 
been accomplished in reducing the 
complicated picture of this secondary 

thus gaming some design control. 

While working in the Massachusetts 
Institute of Technology Gas Turbine 
Laboratory, the authors built a cascade 
model in which additional sidewise 
jets supplied the cross flow which 
would be due to the hub rotation. Al- 
though they admitted that the main re- 
sult of their model runs was only to 
verify that the actual three dimensional 
flow in the blade root boundary layer 
is far too complicated to be subjected 
to two-dimensional simplification, sev- 


i-up Stand 



cral authorities present at the session 
stated in the subsequent discussion that 
this in itself was an important achicve- 

Scvcral comments from the floor 
hinted that in the future specially de- 
signed blades will enable engine manu- 
facturers to take advantage of the 
peculiarities of this secondary flow in 
raising tile compressor efficiency. 
Twisted roots or anti-cross flow ribs 
between the blades were two sugges- 

Dainper Promises 
Better Control 

A self-contained eddy current damper 
that provides a nearly linear relation- 
ship of damping rate to input sliced 
promises solution to many of the con- 
trol oscillation and overload problems 
occurring in the newer aircraft. It is 
designed by Lvndcn Aircraft Corp. of 

Based upon a principle familiar to 
high school phvsics students, the unit’s 
damping energy is provided by electro- 
magnetic resistance to the rotation of 
a copper disk between two fixed mag- 
nets. It is proportional to the disk’s 
speed of rotation. A gear train raising 
the speed of the disk relative to that 
of the input shaft increases the slope 
of the damping rate-speed curve pro- 
portionally to the square of the gear 
ratio. 

The eddy current damper requires 
no external power supply and operates 
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Dynamic 

Integrating 

Servo Table 


Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


The Gyro Servo Test Table c 


1 . The drift r 

2. The correr 
sensitivity ratio. 

4. The angular velocity inpi 


measure the following characteristics: 
of the gyro unit. 


output s 


table. 



eenleafj I 


6. Signal generator linearity, 
lular velocity 9. Torque generator linearity. 

10. Spin motor excitation frequency. 

11. Spin motor excitation voltage. 

,e 12. Spin motor excitation current. 

13. Signal generator excitation current. 
of 14. Signal generator null output voltage. 

15. Gyro damping gap temperature. 

ENGINEERING • DEVELOPMENT • PRODUCTION 


MANUFACTURING COMPANY 

A Division of MANDREL INDUSTRIES, INC. 

ENGINEERS WANTED producers of P (he H|G _ 3 and H|G . 4 GyroS( Rate and Free G yros, 

■fers unusual Differential Pressure Mach Meters, Air Speed Indicators, 
for mecfioni- Computers, Switches and many other precision-built components. 




Pan American 
to use SKYDROL 
in first 

U. S. jet liners 


Typical flight limes lor both Ihe Douglas DC-8 and the Boeing "Intercontinental", 
will be New York-London in 6 hours, 15 minutes; Tokyo-Seattle in 8 hours, 32 minutes. 
Pan American’s mammoth order for 25 Douglas and 20 
Boeing commercial jets is the largest aircraft order ever 
placed by a private company ... the first firm purchase of 
jets ever made by a U. S. airline. And Pan American recog- 
nizes that the jet age is also an age of high-performing 
synthetic lubricants. The company has specified fire-resistant 
Skydrol fluids to be used in the hydraulic systems of both 
types of aircraft. 

Skydrol fluids offer safety, higher lubricity than petroleum 
fluids, which means longer pump life, less maintenance and 
greater operating economy. Whatever your hydraulic fluid 
needs, there's a Skydrol “tailored” for the job — in jets as 
well as piston engine aircraft! For more information, write 
Organic Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Dept. SKD-8, St. Louis 1, Missouri. 



at temperatures between — 100F and 
+300F. It offers none of the mainte- 
nance headaches associated with hy- 
draulic and friction dampers as there 
is no fluid to leak and a negligible 
amount of wear. The strength of the 
Alnico V magnets is persistent enough 
for Lyndon engineers to predict that 
gear train wear will be the critical 
factor in unit life. 


Damper Tests 

The magnets are unaffected by op- 
eration cycles or temperature variations 
up to 1.0OOF. Grumman Aircraft En- 
gineering Corp. tested the damper for 
202,000 operating cycles and quit be- 
cause the test mechanism was loosen- 

^Backlash in the damper opened up 
from { deg. to i deg. 

Grumman has bought the unit for 
FI IF Tiger. It will be installed at the 
base of the control stick to damp out 
oscillations imparted to the elevators, 
lower the natural frequency of the ele- 
vator control system to prevent it from 
phasing with the airframe natural fre- 
quency and reduce the danger of over- 
controlling the highly boosted system 
at low airspeeds. At the high speeds 
for which boosted systems arc designed, 
the danger of overcontrolling is less 
because speed control action is limited 
by high aerodynamic loads. As a result 
less damping force is generated and con- 
trol feel is more nearly uniform at all 


Force Control 

An automatic variable rate damper 
to cope with changing oscillations is 
being considered. Damping force can 
be controlled by altering the gap be- 
tween the disk and the magnets. It 
varies inversely with the square of the 
gap- 

Another way to control damping is 
to replace permanent magnets with 
variable electro-magnets. Lyndon en- 
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Completely new! 


1 cps to 1 NIC 
Square Wave Generator 
with 0.02 nsec rise time 


Other Unusual Features 
7 volt 75 ohm TV circuit 
55 volt 600 ohm high level circuit 
Full amplitude variation 
External synchronization 


The new -hp- 211A Square Wave Generator permits fast 
measurement of audio and video amplifier frequency phase 
and transient characteristics up to several megacycles. In 
computer, pulse code and telemetering work, it materially 
simplifies triggering and switching. It is excellent for testing 
television circuitry, and ideal for modulating high frequency 
circuits, testing attenuators, filters and delay lines. In general 
laboratory use it is an excellent means of measuring time 
constants, indicating phase shift, frequency response and 
transient response. 


SPECIFICATIONS 

Frequency Range: 1 cps to 1 MC, continuous coverage. 

Low Impedance Output: 7.0 v peak-to-peak across 75 ohm 
internal impedance. Rise time less than 0.02 ,,sec. BNC 

High Impedance Output: 55 v peak-to-peak across 600 
ohm internal impedance. Rise time less than 0.1 usee. 
Dual banana jacks — %" centers. 

Amplitude Control: Low Impedance Output- — Potenti- 
ometer and 60 db attenuator, variable in 20 db steps. High 
Impedance Output — Potentiometer. 

Frequency Control: Dial calibrated "1 to 10” and decade 
multiplier switch. Six bands. 

Symmetry Control: Allows exact square-wave balance. 

Sync Input: Positive-going pulse or sine wave signal, min- 
imum amplitude 5 volts peak. BNC connector. 

Power: 115/230 v ±10%, 50/60 cps, 195 watts. 

Size: 9%" wide, 13%" high, 13%" deep. 

Weight: Net 22 lbs.; Shipping 44 lbs. 

Price: S265.00. 


Data subject 

$ 


to change without notice. Prices f.o.b. factory. 

Complete Coverage , 
Highest Quality 


Model 211 A has many unique features. Besides the 0.02 
psec rise time and two separate outputs (with full amplitude 
variation on both) , the generator can be operated either free- 
running or externally synchronized. External synchronizing 
can be either with a positive going pulse or a sine wave signal 
of 5 volts amplitude. Much of the instrument's circuitry is 
etched to provide clean, trouble-free layout, compact size, 
freedom from stray capacity variations, and thus, a highly 
uniform product. The generator is of quality construction 
throughout and is housed in a streamlined, lightweight metal 

SEND FOR OPERATING TECHNIQUES, 
CAPABILITIES, COMPLETE DATA 


HEWLETT-PACKARD COMPANY 
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Ttiermo Electric Cojnc 

SADDLE BROOK 

In Canada — THERMO ELECTRIC (C 

^ ggga8 ==ig^[B$ 


Thermocouple Calibration Console 


Other NEWt-e Instruments 

"AutoRef" Cold-Junction Unit • Portable Self-Balancing Indicator 
Multi-Point Controller • Standardized Ten-Point Midgit Monitor 
Self-Balancing Indicator with Remote Selector and Digital Readout 




TEST EQU/PMENT 


FROM THERMO ELECTR/C 


MiniMite Portable Indicator 


gincers oppose this approach as it in- 
volves an external power source. 

Glenn L. Martin Co. has bought 13 
eddy current dampers for use on 
P6Ms ordered by Navy. They will re- 
place rudder gust locks. The ratio of 
damping rate to the angular velocity 
of rudder movement is low enough to 
be virtually ineffective at normal con- 
trol velocities but high enough to pre- 
vent the rudder from banging against 
its stops at speeds winch would impose 
damaging load factors. 

Crumman is said to be considering 
a gust lock application of the damper 
on late dash numbers of the S2F. 
They favor a clutch arrangement, prol> 
ablv electric, to disconnect the unit in 
flight. 

Chance-Vought has purchased the 
unit for control surface damping in 
flight on the F8U. It is to be installed 
on ailerons, elevators and rudder. 

Douglas has bought evaluation quan- 
tities for the F5D and AID. 

Bellanca Aircraft Plant 
Purchased by Piasecki 

New Castle. Del.-Piasccki Aircraft 
Corp. has purchased the Bellanca Air- 
craft plant here for SI. 323.000. It had 
been considering the purchase for sev- 
eral weeks (AW Nov. 12. p. 23). 

Piasecki announced that the 330-acrc 
property with 1 38,000 sq. ft. of floor 
space and equipment in four buildings, 
will provide a tenfold increase in tire 
firm's manufacturing capability. 

The present plant at Philadelphia In- 
ternational Airport also will be ex- 
panded. Piasecki said, to add another 
100.000 sq. ft. to production and ad- 
ministrative areas. 

Headquarters for Piasecki Aircraft 
will remain at Philadelphia. James II. 
Manning, a retired Navy officer, will be 
in charge of the new Delaware plant. 

The properti includes a private air- 
port with a 3,300-ft. runway. It is lo- 
cated on the Delaware River. 

Southwest Awarded 
Navy Engine Contract 

Washington - Southwest Airmotive 
Co., of Dallas, has received the first 
engine overhaul contract to be awarded 
by the Navy to a non-mannfacturing 
facility since the end of World War II. 

The S7 30,000 contract, providing for 
the rework of approximately 300 en- 
gines, calls for the overhaul and modi- 
fication of Allison J33-A-16 and J33-A- 
16A engines to J33-A-24A configuration 
for use in -Lockheed T2V-1 jet trainers. 

The company also will overhaul the 
engines' main fuel controls. First pro- 
duction is scheduled to begin shortly 
after Jan. 1. 
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PACKARD 
ELECTRIC / 


Heat at 500° F. doesn’t harm it! 



RE-400 

AIRCRAFT CABLE , 


Cold at -90° F. doesn’t harden it! 


Teflon ‘-insulated aircraft cable is an 
original Packard Electric develop- 
ment designed to meet the higher 
service requirements of modern high- 
speed, high-altitude aircraft. 

Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. Flame will not destroy its 
effectiveness. It is not affected by any 
of the fuels or chemicals used in 
aircraft operation. 

When temperatures drop, Packard 
PE-400 doesn’t stiffen, either. For 


example, at -90° F. it still flexes easily 
and there’s no cracking or crazing of 
insulation. 

Packard PE-400 is made to greatly 
exceed the requirements of military 
specification MIL-W-7139. This out- 
standing cable gives high abrasion 
resistance and its construction pro- 
vides a hermetic seal against mois- 
ture and chemicals. 

You can print on the uniform, smooth 
coating and the cable is available in 
solid colors and in white with colored 


tracers. Facts are available that prove 
conclusively Packard PE-400 is un- 
equalled by any other cable of its 
kind! Ask for it today. Packard 
Electric maintains branch offices in 
Detroit, Chicago, and Oakland, Cali- 
fornia, for your convenience. 


gttf jjp/pcfn't 


Packard \\\Elect ric 

\Va>ren, Ohio 4 


"Live Wire” division of General Motors 




Dr. J. E. Barkley, director of research, takes a reading in the dark tunnel during study of 
new infrared techniques being conducted by the Mechanical Division of General Mills. 

What else can infrared do? 


Infrared detection devices have become 
almost commonplace. These invisible 
rays are now used in photography and 
several other industrial and military 
applications. But the full capabilities of 
infrared have not yet been determined. 
Dr. Barkley and his staff, working 
from an extensive background in cur- 
rent uses of infrared, are researching 
several possible applications right now. 

These studies in basic infrared tech- 


nology represent but a single phase of 
General Mills’ over-all program of ad- 
vanced exploration in theoretical and 
developmental physics, electronics and 
mechanical design. 

Findings in this “research for tomor- 
row” are being translated regularly into 
practical applications for industrial and 
military use today. If you have product 
or production problems, you can profit 
from these applications, and from our 
high-level production facilities. 



b New booklet shows our facil 


MECHANICAL DIVISION 

CREATIVE RESEARCH AND DEVELOPMENT -J- PRECISION ENGINEERING AND PRODUCTION ' 


General 

Mills 


PRODUCTION 


Tape Control Applied to Standard Tools 


Downey, Calif.-New tape control 
system fur standard machine tools has 
been developed by North American 
Aviation Inc.'s Autonctics Division for 
economical production of single-unit or 
small quantity parts. 

The control system and the Cincin- 
nati Hydrate] to which it has been ap- 
plied initially will be put into produc- 
tion soon at N'AA's Inglewood, Calif., 
plant. 

Details of the tape control system, 
known as Numill, were revealed by 
Lionel S. Peck, Autonetics Division ap- 
plication engineer. It was developed 
specifically to produce templates, pro- 
file bars, profile mill fixtures and other 
two-dimensionally defined parts. In ad- 
dition to these tool-making jobs, the 
Numill control already is being used 
to meet some small-lot production re- 
quirements. Highlights of the tape 
control system include: 

• Automatic tape preparation. 

• Digital feedback to provide wearproof 

• Display panel for machine setup in- 



NAA procedures now used for tem- 
plate making require that master con- 
tour lines be laid on metal loft boards 
by skilled loftsmen using previously 
developed coordinates. These master 
lines arc duplicated on template mate- 
rial by expensive contact printing and 
the piece is filed to shape as accurately 
as possible by the template maker. 
Saves Time, Money 

Application of numerical control to 
this template-making process eliminates 
all of these steps. Starting with point 
coordinates, formulas, or other nu- 
merical definitions of the template or 
tool contour, a control tape is produced, 
using digital computer techniques which 
make this an inexpensive and nearly au- 
tomatic procedure. Peck said. 

Cost savings achieved by Numill in 
producing single tools and parts are 
largely dependent upon inexpensive 
control tapes. Peck said. NAA's experi- 
ence with IBM 700 series general pur- 
pose digital computers led to the selec- 
tion of this equipment for tape making. 
All the information required to produce 
a template or part of average complex- 
ity is contained on about 12 in. of tape. 
In addition to the IBM equipment, a 
wide range of general purpose digital 
computers can be used. 

The computer translates basic engi- 
neering data into a series of commands 
required to produce the part. It calcu- 


ln the center of the cutter to generate 
the specified contours. This path con- 
sists of a series of straight line cuts, 
which approximate any curve to a given 
tolerance. Peck says. The computer 
also calculates machine accelerations so 
that tlie cutter may negotiate corners or 
change direction without error, such 
as overshoot. Calculations are written 
on the magnetic tape as numbers, in 

Master Program 

All calculations are controlled by a 
master program, which directs each step 
of the computer's operation and checks 
all calculations for accuracy. The mas- 


ter program represents a stored technical 
skill, Peck says, which permits the 
computer to perform complex calcula- 
tions under the direction of non-tech- 
nical personnel. 

Applied to a standard 28 x 96-in. 
Cincinnati vertical Hydrotel milling ma- 
chine, the Numill system provides 
point and path control over the full 
length of the two horizontal axes of 
motion, enabling the machine to com- 
bine milling and drilling operations 
with a maximum of speed and flexibil- 
ity, Peck says. The head may be posi- 
tioned vertically in a series of steps or 

All movements of the machine slides 
(horizontal axes) are measured by an 



TAPE CONTROL SYSTEM developed by Autonctics Division of North American Aviation, 
Inc., lias display panel (upper left) to guide operator in milling operation. Console for 
tape reader, which selects part of magnetic tape that contains information to produce a 
part or tool, is at left. Richard Wcidlcr, senior electronic research mechanic, presses con- 
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• absolute positive lock . . . 
full shear strength 

• automatic spring ejection of 
stud ... no prying to free panel 

• curved panel is no problem 

• only two assemblies (self- 
retained) . . . stud and retainer 

• no special installation tools... 
Phillips head recess 


Available now 
in quantity! 


Fastens and unfastens a panel 
faster and easier than 

any other fastener on the market! 



The New 

Pastushin Full-Shear 
Stress Panel 
Fastener does 
what a panel 
fastener should do! 


Check these important features: 

Full Shear Strength . . . stud design transmits full shear 
strength equal to NAS-547 specification, and/or 
NAS 334-335 close tolerance bolt. 





Autonetics-developed digital gage which 
senses interference patterns generated 
by optical gratings and provides highly 
accurate measurement over distance of 
eight feet or more. Machine move- 
ments arc translated in pulses, each rep- 
resenting .0005 in. Direction ot move- 
ment is sensed and indicated as "add" 
nr "subtract" pulses. 

Production of a typical template is 
as follows: 

The machinist sets number dials on 
the tape-reader console corresponding 
to the desired part. The tape reader 
searches and finds the required portion 
of the magnetic tape, since information 
to produce several hundred different 
parts may be stored on this tape. 

The operator then selects the proper 
material and cutting tool, such as a 
drill, from instructions flashed on the 
display panel. 

'rhe machine automatically drills a 
series of holes into which the operator 
inserts and fastens lag screws to hold 
the material. 

If additional drilling is required, the 
display panel will indicate the drill size 
and rpm. When the setup changes arc 
made, the required holes are drilled 
automatically. 

Subsequent scribing and milling op- 
erations are done in a similar manner. 
The display panel indicates all setup 
instructions to guide the machine oper- 
ator at each stage. 

The Numill-controlled machine mills 
any contour desired at speeds up to 
25 ill. per min., although capability ex- 
ists for controlling machine movements 
at speeds up 200-500 in. per min., Peck 


In drilling operations, the machine 
moves from one point to another at 
120 in. per min. 

Transistors are used throughout the 
control system with highly satisfactory 
results, Peck said. A major portion of 
the circuitry consists of plug-in boards 
of standard designs. 

Convair engineers also have devised 
a svstem for tape control of milling 
machines (AW Mar. 28. 1955. p. 56). 


PRODUCTION BRIEFING 


Hnnter-Bristol Corp. is the new name 
of the Hunter Manufacturing Corp.. 
Bristol, Pa., manufacturers of jet en- 
gine and aircraft thrust stands high- 
speed rocket sleds, electronic test 
equipment, igniters for rocket motors 
and other ordnance equipment. Sales 
for the fiscal year ending Sept. 50 were 
$5 million. 

Tapered Air Products Corp. Lynwood. 
Calif., has received a Lockheed Air- 
craft Corp. contract to mill inte- 
grally-stiffened wing skins as well as 
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75,37a 

RADOMES 


ZENITH ! 


navy • 

W. *»»—»>» 


From the first small, experimental radome 
to the famous “Flying Saucer” rotodome 
of Lockheed’s Navy WV-2, Zenith Plastics 
production has reached, to date, the impres- 
sive total of 75,374 radomes. 


This 
to make 
world’s 
forced 


has contributed 
Plastics Company the 
specializing in rein- 
for aircraft. 


ZENITH PLASTICS CO. 

Subsidiary of 




gardena, calif. 

Mining & Mfg. Co. 





The fatal sting... 

defending the B-52 intercontinental bomber 
is the Arma MD-9 fire control system that 
picks up, tracks, and with uncanny 
accuracy fires at its target. 

Developed and produced by Arma, the 
MD-9 is just one of Anna’s capabilities in 
advanced weapon systems. 

If you have an “ARMAment” requirement, 
or would like to work with a leading 
engineering team, contact ARMA . . . 
Garden City, N. Y. A division of 
American Bosch Anna Corporation. 





IOOO f mph Crusacfer 
qualifies aboard ship! 


SPECIAL: WITH THE USS FORRESTAL 
AT SEA. Aviation history was made 
aboard this new attack carrier when the 
flashing Chance Vought F8U-1 Crusader 
successfully completed its shipboard 
qualification trials. 

The trials, held off the Atlantic Coast, 
marked the lirsl time that an aircraft 
capable of level flight speeds in excess of 
1.000 miles an hour had ever operated 
from a carrier deck. 


Designed and built by Chance Vought, 
the Crusader met all of the Navy's slrin- 
gentshipboard operating requirements like 
a champion. This blazing new air superi- 
ority lighter soon will be assigned to active 
duly with the Fleet, adding 1,000 miles- 


an-hour-plus performance to the growing 
strength of America's Defense Team. 

Write N A VC AD, Washington 25. D.C., or 
visit your nearest Naval Air Station for the 



other structural components for Lock- 
heed's Electra turboprop airliner. 

Martin Aircraft Co.. Baltimore, Md., 
worker makes a close tolerance flush 
rivet countersink with Martin's new self 
aligning countersink machine. When 



the worker moves the vertical handle, 
the machine’s air cylinder moves the 
air-driven drill towards the skin. The 
drill is universally held in a gitnbaled 


mount (the 6 in. diameter ring near the 
drill head). Three microswitch feelers 
spaced around the drill must all make 
contact with the skin or the solenoid 
which starts the drill will not operate. 

When the proper depth has been 
reached, a pressure pad on the counter- 
sink forces the unit away from the skin, 
opening the microswitches and stopping 
the drill. On supersonic aircraft, rivet 
heads must be held within a few thou- 
sandths flushness of the surface of the 
surrounding skin. This machine does 
a countersink in 6-7 sec. against 30 sec. 
for a hand held drill. 

Holley Carburetor Co., Detroit, Midl- 
and Joseph Lucas (Industries) Bir- 
mingham. England, have signed an 
agreement whereby the two companies 
will exchange all patent and technical 
information relating to gasoline injec- 


Miller-Trojan Co., Troy, Ohio, makes 
this contact printer for transferring loft 
layouts from the glass cloth on which 
they arc drawn to the templates or 
sheet metal parts to be used in factory 
fabrication. First a photographically 
sensitized solution is spraved onto the 
template material. Next the translucent 
glass-cloth drawing sheet is laid on the 
contact printing machine’s glass work 
table. Then the sensitized surface of 
the template is laid face down on top 
of the glass cloth and the lid of the 



ENGINEERS 

(Who think ahead of the times) 

Would You Like to Join 
The Developers 
of the 

WORLD’S FASTEST 
NAVY FIGHTER? 

L - _ J 


Exciting things are happening at Chance 
Vought: 

The F8U-1 Crusader ushered in a new 
era in naval aviation this year when 
it completed its carrier suitability 
trials and set a new U. S. speed record 
of more than 1,000 miles an hour. 

The Navy announced that Vought’s new 
supersonic missile, Regulus II, had 
met, "without a single failure, the 
design criteria imposed upon it," and 
that it would reach the Fleet far ahead 
of schedule. 



A new weapons system capability— the 
steam catapulting of the guided mis- 
sile Regulus I from aircraft carriers— 
was demonstrated. 

These and other outstanding develop- 
ments point up the challenges Vought 
extends to the truly creative engineer. 
Men of imagination, vision and initia- 
tive will find more than a job oppor- 
tunity at Vought— they'll discover an 
environment in which their capabilities 

If the prospect of joining a rapidly 
growing organization in the field of high 

performance aircraft and guided missiles 
is one that excites you. you’ll want to 
know more about Vought.^ And Vought 

Let's compare your interests and qual- 
ifications with our opportunities. Just 
write J. W. Larson, Assistant Chief En- 
gineer, P. O. Box 5907, Dallas, Texas. 
(Your family will enjoy the friendly, in- 
formal Southwestern living of the Dallas 
area. It's fun to live in Texas!) 



JITRCRJUF-Jr 


INCORPORATED ‘ DALLAS, TEXAS 
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REVERE 


Simpler in design . . . 


surer in action 


Weight only 0.062 lbs. . . . only one moving 
part ... no mechanical linkages . , . her- 
metically sealed elements for long life . . . 
that's the quick story of this new Revere 
F-8300 fuel tank float switch. 

Heart of the switch is the Revere sealed- 
in-glass, magnetically actuated Glaswitch®, 
potted in an aluminum tube. Around this 
stem is the float, molded of a new light- 
weight, non-absorbing, closed-cell material. 
Buried in the float are permanent magnets 
which actuate the switch. 

The unit is vibration-proof, slosh-proof, 
and will operate accurately at any angle 
from vertical to 45 deg., at temperatures 
from —65 to 160 deg. F. Single pole, single 
throw, its rating is 0.5 amp. at 28 volts d.c., 
100,000 cycles minimum life. Conforms to 
MIL specifications. 

This is just one of many float switches, flow 
switches, fuel indicating switches, fuel flow 
transmitters and similar fuel system control 
devices designed and manufactured by 
Revere Corporation of America for leading 
aircraft manufacturers. Engineering assist- 
ance gladly offered. 


MANY USES FOR 
REVERE 

FLOAT SWITCHES 





Ask for Engineering Bul- 
letins 1050 and 1051 on 
new Revere single and 
dual float switches. 


CORPORATION Of AMERICA ^ . 

WALLINGFORD, CONNECTICUT, a Subsidiary of Neptune Meter Company 


machine is closed by switches on the 
instrument panel. The bottom surface 
of the lid has a rubber bag which, when 
evacuated, presses the template flat 
against the glass-cloth loft layout. The 
121 ) fluorescent lights underneath the 
machine’s work surface expose the sensi- 
tized film on the template, reproducing 



developed. 

The whole process takes only minutes 
according to Miller-T rojan. 

The printer shown measures 72 x 360 
ft. but Miller-Trojan also makes sizes 
down to 38 ft. x 50 ft. Various com- 
binations of colored lights can be in- 
stalled for printed circuit and diazo 



Super Sire Welder 

This 58.000 lb., 131 ft. spot welder was 
designed with a special throat clearance 
area of approximately 2100 $q. in. to ac- 
commodate a portion of the tail section of 
the Boeing 707 jet airliner now under con- 
struction. The machine is the largest re- 
sistance spot welder of its type ever built, 
according to its manufacturer. Federal Ma- 
chine and Welder Co. The unit, a three 
phase frequency converter spot welder, in- 
corporates a 25,000 lb., unipolar transformer 
which supplies the 100,000 amps, of current 
required for welding. 
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RAYDIST SETS ACCURACY STANDARD FOR AIRCRAFT LOCATION 


RAYDIST, because of its accuracy, reliability and 
simplicity, was chosen by M.I.T. scientists to be the 
standard for evaluating the Radar networks and com- 
puting systems being developed for SAGE. 

The RAYDIST installation which covers New 
England and the adjacent outlying ocean has been 
operating and integrated into the M.I.T. Laboratory 
Program for the past two years. 


RAYDIST furnishes the most accurate and depend- 
able tracking data for evaluation of new guidance and 
navigation systems for missiles and aircraft. 

Hastings - Raydist 

INCORPORATED 

HAMPTON, VIRGINIA 




BENDIX DUAL GENERATOR SYSTEM HELPS MAKE 
LOCKHEED F-104 WORLD’S FASTEST FIGHTER 


Jet-Age Advantages Offered By Bendix System: 

High-temperature AC generator: 20 KVA, 400-cycle, 3-phase 
unit operating in 4800 lo 7200 rpm range. Generates 120/208 
volts. Exceeds Class "C" military requirements. Advanced de- 
sign, including oversized exciter, permits taking very heavy 
intermittent loads "in stride". Driven directly by engine for 

Magnetic amplifier voltage regulator: Completely static de- 
sign eliminates all moving parts. Silicon rectifiers eliminate 

tures. Special vibration-resistant construction eliminates need 
for vibration isolaters and thus conserves critical space. 
Automatic control panel: Hermetically sealed, environmental- 

automatic system from single toggle switch. 


Supplying electrical power to the Air Force’s top-per- 
forming Starfighter is a job calling for all-out perform- 
ance and reliability. 

The Bendix AC generator setup aboard the F-104 is 
a dual system, with either system able to handle the 
entire electrical load alone, if necessary. Developed by 
Bendix Red Bank Division, the system has many ad- 
vanced features and advantages (see adjoining column | 
that enable it to answer the many difficult problems 
arising from the complex needs of an airplane that can 
climb with the speed of sound. 

Our experience, manpower and facilities have produced 
many "firsts” and “bests” in the aircraft generator 
system field. Perhaps we can come up with a better 
answer to your needs, too. red bank division, bendix 

AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 


Red Bank Division 


HUMAN FACTORS 




'P 



MAN IN sled being catapulted down Daisy Track at Holloman Air Development Center. Piston on front of sled will enter water filled 
cylinder at end of track, causing sled to decelerate abruptly. 


ARDC Sled Tests Ejection Impact Force 

Holloman AFB, N. M.-Air Research 
and Development Command is cata- 
pulting human volunteers along a 
120-ft. sled track at Holloman Air De- 
velopment Center to determine the best 
position for a man to assume during 
emergency ejection from a high-speed 

The new track-called the “Daisy 
Track" after the Daisy air rifle be- 
cause it soon will be propelled by a 
compressed air catapult— consists of 
two rails 5 ft. apart and 3 ft. above 
the ground. The track is supported by 
a steel structure bolted to reinforced 
concrete. 

The volunteer is strapped into a seat 
that is tilted on its side on the 550-lb. 
tubular steel sled. In this position, with 
his spine toward the front of the sled, 
the volunteer can be rotated at various 
angles with respect to the sled’s motion 
to determine tolerance to impact in 
sitting positions. 

Deceleration Effects 

The project is part of the Aero-Med- 
ical Laboratory’s research into biodv- 
namics— the investigation of effects of 
high impact forces on living tissues. 

This program includes studies of 
windblast and the effects of relatively 
high G forces on the human bodv, in- 
cluding the work done by Lt. Col. 

John P. Stapp and others on Holloman’s 
3,500-ft. rocket sled track. 


The Daisy Track is used to study the 
effects of abrupt deceleration impact 
on the spinal column and the physio- 
logical and psychological effects of 
abrupt deceleration. 


The sled is now accelerated by an 
ejection scat catapult with a thrust of 
3.100 lb: With the “air gun” for pro- 
pulsion. the sled will reach a maximum 
velocity of more than 100 mph. and 



LT. WILBURN C. BLOUNT, former project officer, is oil his side in sitting position so he 
can absorb greater impact forces. In this position the volunteer can be rotated at various 
angles with respect to the sled’s motion to determine tolerance to impact in sitting 
positions. 
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Featherweight 

Champ! 


ARC’S ADF weighs less than 20 lbs! 


Why carry dead weight? Why excess bulk? 

This Automatic Direction Finder offers accuracy and 
reliability proved in more than two years of testing — yet 
the entire 5-unit system weighs only 19.7 pounds. Now 
you can have a DUAL installation where required — at a 
weight saving of 80 pounds or more. 

The ADF still is the world’s Number One navigational 
aid, usable on an estimated 60,000 radio stations. Now 
you can have ADF featuring ARC standards of 
performance and reliability. This system incorporates 
hermetic sealing of critical components such as the 
entire loop assembly. It also has other mechanical 
features designed and tested for dependability under 
today's higher speeds and more exacting operational 
and environmental conditions. 

The Type 21 ADF covers all frequencies from 
190 kc to 1750 kc. It requires less power — 
only 2.8 amps at 27.5 volts dc input. Extremely 
low drag of the loop is an outstanding feature. 

Housing extends only 2 inches from the skin 
of the aircraft. 

Now make room for more payload and 
other equipment. Fly with ARC- 
reliability, less weight, less space, less 
drag. Ask your dealer for 
complete details. 





yjircraft J^adio C or P oration 


BOONTON, NEW JERSEY 


Omnl/llS Receivers • Course Directors • UHF ond VHF Receivers and Transmitters 
Courso Checkers • ' 900-2100 Me Signal Generators 
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have an acceleration-deceleration range 
of from 5 to 200 Gs. 

Lt. Wilburn C. Blount, former proj- 
ect officer who was recently discharged, 
endured abrupt impact deceleration of 
28 Gs from a speed of 30 rnpli.. stop- 
ping in less than two feet. 

The present project officer is First Lt. 
Eli L. Bceding. 

Acceleration Measurements 

Other volunteers who have ridden the 
sled include Capt. Clinton D. Hughes. 
Lt. Sidney T. Lewis, Lt. Charles A. 
Stcinmctz' A/ 1C Moses Coleman and 
A/2C B. ). Teal. 

Heinz Schwinge of Holloman’s Bal- 
listic Missile Test Directorate designed 
the track. 

Volunteers wear regular flying suits. 
They arc strapped into position with 
nylon webbing. The sled is stopped by 
a piston-type water inertia brake con- 
sisting of a piston on the front of the 
sled and a matching cylinder mounted 
at the end of the track. 

Accelerations arc measured by accel- 
erometers mounted on the volunteer 
and on the sled. Cables attached to the 
sled allow an oscillograph to record 
accelerations. 

High speed cameras at the end of 
the track record the various movements 
of the sled, seat and volunteer at peak 
deceleration. 

Small Tire for B-58 
Supports Heavy Load 

Light weight, yet very strong main 
landing gear aircraft tire of completely 
new design and construction has been 
built by The General Tire & Rubber 
Co. for Convair’s B-58 Hustler super- 
sonic bomber. 

The 22 in. tire, culled the Aircat. 
weighs 181b. Company engineers claim 
it will sustain more weight per pound 
of tire than any other tire ever devel- 
oped by the rubber industry. General 
attributes the Aircat’s great strength to 
its wide, flat tread. Restraining plies 
arc used to maintain its unconventional 

The tire is built of natural rubber 
and Nygen cord. 

General says that the tire is also able 
to withstand the rapid rotational speeds 
developed during the B-58’s takeoff 
and landing tolls because the Aircat has 
conquered what tire engineers call trac- 
tion wave, a type of distortion occurring 
at high rolling speeds. 

General Tire believes the Aircat will 
"lift the curtain on a whole new area 
of tire development for the jet age. . . . 
Variations of the tire have passed quali- 
fying tests of other major aircraft de- 
signers and manufacturers and we fore- 
see its extensive use on military aircraft 
of all types.” 



LELAND LEADS IN SECONDARY POWER 

A self-contained, self-excited package... 5 KVA, 120/208 v, 400 c, three 
phase, 6000 rpm... includes magnetic amplifier voltage regulator! 

Secondary systems are a must on all present and future aircraft. Single engine 
fighters in particular require electric power that no longer can lie obtained 
reliably from a battery. 

Leland’s solution to the need for reliable secondary power is this 5 KVA 
alternator driven by a ram air turbine. The whole unit either drops into air 
stream or has air ducted to it. Hydraulic power is furnished by mounting a 
pump on the pad provided. Or. ../.eland's alternator can be driven by a 
hydraulic motor with the entire unit mounted inside the aircra/tl 

Either way you get a positive system with electric and hydraulic power 
available as long as minimum air speed is maintained. 

Lcland’s power package requires no external source of electric power for 
start-up. Magamp regulator holds voltage steady. Overload and short circuit 
power can also be provided. 

Power supplies are Leland’s business. Other power products include: 
inverters, motors, actuators. AC and DC generators for missiles. For the solu- 
tion to your power problems contact Leland’s Aircraft Products Sales Depart- 
ment via TWX-DY-258 today 1 
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The right people with the rights facilities produce the righl solutions 


Keeping electronic 
equipment cool 
with controlled 
air flow “Packaging" 


Intense heat generated by airborne 
electronic equipment and supersonic 
flight is posing new problems for the 
sarety and performance both of crew- 
men and their planes. 

An ingenious method forcombating the 
heat menace was recently developed by 
Sylvania's Electronic Systems Division. 
Vacuum tubes are mounted in carefully 
sized ducts in light foam plastic material 
of the desired thermal properties. Ac- 
curately controlled air flow results in 
optimum cooling, while exhausting the 
air at high temperature. 

Tests have proved that this is an ex- 


tremely effective method, giving cooling 
efficiencies of approximately 90 per cent. 
Through the use of such electronic "pack- 
ing" in supersonic aircraft, it is possible 
to reduce the amount of air-cooling 
equipment, with its accompanying 
weight penalties. 

Problem solving, whether in research 
and development or in practical applica- 
tion, is the chief task of Sylvania's Elec- 
tronic Systems Division. In all of its 
installations, the right people work with 
the right facilities, within a sound mana- 
gerial environment. That is why they 
have produced right solutions to a vari- 


ety of problems, and have made many 
important contributions in the fields of 
aviation electronics, guided missiles, 
countermeasures, communications, ra- 
dar. computers, and control systems. 
Whether the problem is military or in- 
dustrial, Sylvania's business is to come 
up with solutions that are producible. 

The Electronic Systems Division has 
plant and laboratory facilities at Buffalo, 
N. Y„ Mountain View, Calif., and Wal- 
tham, Mass. All are staffed with top- 
ranking scientists and engineers, backed 
with Sylvania's extensive resources in 
the electronics field. 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged 
in defense work, you are invited to contact Edward W. Doty, Manager of Personnel, Elec- 
tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Waltham 54, Mass. 


W SYLVANIA * 

SYLVANIA ELECTRIC PRODUCTS INC. 


LIGHTING 
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Analog Computer Borrows From Digital 




By Philip J. Klass 


New York-Hybrid analog computer 
that uses digital computer techniques 
to set up the problem automatically 
and record the solution was unveiled 
here during the recent International Au- 

Dcvelopcd by the Berkeley Division 
of Beckman Instruments. Inc., the new 
device is a super-accurate version of 
the company’s EASE (Electronic Ana- 
log Simulating Equipment) computer in 
combination with a digital output/in- 
put translator, called DO/IT for short. 
A portion of the increased computer 
accuracy stems from the DO/IT feature. 

A somewhat similar type of analog- 
digital computer is under development 
by Electronic Associates. 

'The new DO/IT feature offers a 
number of advantages: 

• Speedy Set-up: With conventional 
analog computers, considerable time 
must be spent in setting dozens (or 
hundreds) of potentiometers to the de- 
sired \alucs (coefficients). With DO/ 
IT. this complete operation is per- 
formed automatically by prc-punclicd 
tape in a fraction of the usual time. 
The tape program also can set in de- 
sired rallies on the computer’s function 
generators or electronic multipliers. 

• Less Chance For Error: When 

dozens of pots must be set manually, 
there always is chance for human error. 
With DO/IT. when the tape program 
is fed into the computer it causes a 
Flcxorvriter to type out the desired 
(taped) value for each pot setting. 
When the computer’s servo system has 
set the pot, it transmits back the pot 


Program Flexibility 

The company expects that DO/IT 
will open the way to using very much 
larger analog computers, with many 
more elements, without the low utiliza- 
tion that would otherwise result from 
lengthv set-up time. 

The new Scries 1100 EASE com- 
puter is not only set from punched 
tape, but it automatically reads out 
its solutions in digital form so they 
can be recorded on punched tape, and 
printed out on the Flexowriter. 

Even though the computer is pro- 
grammed by tape, the human operator 


problem to another, thereby permitting 
multi-shift use of the machine around 
the clock, if desired. Berkeley says a 
200-amplificr computer can be re-set 
by DO/IT in 50 minutes, compared 
with up to eight hours to perform the 
same task on a conventional machine. 
• More Accurate: Use of tape-con- 
trolled servo systems to make pot set- 
tings permits a 10-fold improvement in 
setting accuracy over previous manual 
setting techniques by eliminating errors 
introduced by non-linearities in pot 
winding. Berkeley says its new Series 
1100 computers with 'DO/IT can posi- 
tion pots to an accuracy of 0.005% 
of full scale. 


identity and actual setting value which 
is typed out underneath the desired 
value by the Flexowriter. 

• Greater Utilization: Lengthy set-up 
time required for a large analog com- 
puter of conventional design makes it 
impractical to use the machine for 
more than one problem at a time. With 
DO/IT. in combination with easily 
removed patchboards, the computer 
set-up can be changed quickly from one 
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T oday’s challenging requirements for supersonic rocket 
power sources capable of superior performance depend 
heavily for their fulfillment upon continuous research 
in previously unexplored chemical fields. 

In RMI’s new, completely equipped chemistry labora- 
tories, important research projects are continuously 
contributing to the advancement of rocket technology 
through the development of new high-energy liquid and 
solid propellants and through the investigation of other 
areas of rocket technology dependent upon chemistry 
for their improvement. Thus, in designing and produc- 
ing new rocket engines for many important applications, 
RMI is providing vital assistance to its own engineers 
and the rocket industry through chemical research. 

Career Opportunities - RMI provides an ideal stimulating en- 
vironment for chemists with imaginative, inquisitive minds. Chal- 

fi'elds of synthetic organometnllic chemistry, polymer chemistry, 
solid propellant processing and solid propellant evaluation. Send 
complete resume to Supervisor of Technical Placement. 


1 /#/> 


REACTION MOTORS, INC- 


DENVILLE, NEW ^JERSEY 


can still change any pot setting at will. 
This is accomplished by push-buttons, 
two of which select the desired pot, 
the remaining four entering the desired 
pot setting. 

If a considerable number of the 
originally programmed pot settings un- 

of running a problem, the IX)/ IT sys- 
tem can automatically scan all the pot 
settings in the computer and make a 
punched tape of the resist'd set-up. 

The DO/IT feature is particularly 
useful in running survey-type problems 
where one or more parameters arc 
changed after each run to produce a 
family of curses, Berkeley says. The 
tape can be programmed to set in one 
scries of values on the pots or function 
generators, run the problem, record the 
anssver on tape, then automatically pro- 
ceed to change certain pot settings and 
repeat the run. 

Improved Accuracy 

Accuracy of the new Series 1100 
computer has been increased by a 
factor of 10 over its predecessor, the 
1052, Berkeley says. Part of this im- 
provement conics from the servo-null 
setting of pots which automatically 
positions their sviper arms to the desired 
value within one turn of the winding. 
The [lots have 3.600 deg. of rotation. 

The program tape, prepared bv a 


, r, JF _ 
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British Radar 

Increase in orders for new 50 cm. crystal- 
controlled surveillance radar arc reported bv 
British Marconi's Wireless Telegraph Co.'. 

ments by British Ministry of Supply. Mar- 
coni reports that new radar will be installed 

Melsbrotk. 1 'ifelgiuin '^hugest dT^po,”' 
and Jan Smuts Airport, the largest in South 
Africa. A second installation of the new 
S.232 radar is planned also for London Air- 




TI production engineering helped Lockheed trim 
55 lb of dead load from the P2V-7 sub-hunting Neptune 
... by transistorizing just one system — the 14-station inter- 
com. In addition to saving weight, safety and reliability were 
increased while maintenance and power drain were reduced. 

Well within M1L-E-5400 for general performance, MIL- 
T-5422C for environment and MIL-I-6181B for interference, 
this Tl-built system has been designed for a 2000-hr main- 
tenance cycle and an exceptionally long service life. Signal 
response is instantaneous without need for warmup. There 
is negligible power drain on standby and negligible heat dissi- 
pation while in use. The system takes power directly from a 
28 Vdc line and uses less than 6 watts per station. 

This is one example of Texas Instruments systems engi- 
neering now being applied to audio, radio, radar, sonar, in- 
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities — soon to 
be doubled — located in an excellent dispersal area. 

For fundamental design and development . . . for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule . . . call 
on TI application engineers. Write to Apparatus Division . . . 


Texas Instruments 
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General Electric’s New 

1050 HP 

Offers small aircraft economical gas turbine power . . . 



Now . . . gas turbine power economically tailored to the 
needs of small aircraft. From the T58’s basic axial-flow 
design comes a new power-to- weight standard: 1050 
horsepower from 250 pounds of engine! And the T58 
makes this power available with a specific fuel consump- 
tion of 0.67 at normal rated power. 

These features promise an era of flight marked by 
outstanding aircraft performance and operating effi- 
ciency. Yet they are but a few of the many advantages 
the T58 will offer wherever it flies. The T58 will operate 
on a variety of low-cost fuels, and its simplified con- 


struction will assure easy maintenance, installation 
flexibility, and long engine life. 

Backed by the experience that created such famous 
aircraft gas turbines as the J47 and J79 turbojet engines, 
the T58 is the product of Navy vision and the engi- 
neering skill of General Electric's Small Aircraft Engine 
Department in Lynn, Mass. 

Find out what the T58’s many features can mean to 
your aircraft. Call your local General Electric Aviation 
8s Defense Industries Sales Office, or write: General 
Electric Co., Sect. 233-4, Schenectady, N. Y., for the 
T58 descriptive bulletin. 




T58 Turboshaft Engine 

0.67 SFC 

new levels of performance and operating efficiency 



Progress Is Our Most Important Product 

GENERAL HI ELECTRIC 




Twin Coach 


helps Vought get them i 




Fast— over 1000 mph “under wraps”— 
that’s the word for the Navy’s FSU-1 
Crusader. Rate of climb is still classified. 

But it’s no secret that Chance 
Vought, like many major prime contractors, 
selected Twin Coach to build major 
airframe assemblies for this important 
new weapon. For Twin’s Aircraft 
Division has the facilities, the equipment, 
the experienced aircraft manpower 
and management to handle virtually any 
airframe or missile subcontract. 

If you're looking for a source, look 
to Twin— for the ability to produce 
to specification ... on schedule ... at the 
lowest possible cost. **-«« 




Flexowriter, lists the identity of each 
pot to be set according to its "address” 
within the computer and the coefficient 
value to which it must be set. This 
latter value is converted in the com- 
puter from digital form into an analog 

The address information is used to 
actuate a small solenoid-operated clutch 
which engages the particular pot shaft 
to a master servo motor. 

The servo system then drives the pot 
until its volt-age cancels out (nulls) the 
voltage set up by the tape program. 
Each pot has its own individual clutch, 
but 50 pots are served by a single servo 
motor. A pot can be set to any de- 
sired value within three seconds, Berke- 
ley says. 


Price: $90,000-$ 100,000 

The unit which Berkeley displayed 
here, consisting of 60 amplifiers, ’ 10 
electronic multipliers, three function 
generators and two servo resolver units, 
is priced at approximately S90-100.000. 
This price includes the Flexowriter 
equipment. 

This is about twice tTTe cost of a 
non-automatic analog computer with 
comparable capacity. Bcrkclcv savs. 
However, the DO/IT feature is ex- 
pected to more than pay for itself by 
the increased utility and versatility 
which it provides for the basic analog 
computer. 


■ < *1) "(RrtrtT' ■[ 
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► A Profitable Climate— Puerto Rico’s 
43 electrical-electronic manufacturers 
showed average net profits of 35% of 
sales, compared to U.S. average of 5%, 
according to Puerto Rico’s Economic 
Development Administration. Puerto 
Rico's tax free incentive, instituted to 
attract new industry, is one explana- 
tion for higher profits. 

► Another Russian “First”— On the 
heels of the National Company's recent 


demonstration of its Atomichron, an 
atomic frequency reference (AW Oct. 
22, p. 103). the Russians now claim to 
have developed a more accurate atomic 
clock. Because the Atomichron is far 
more accurate than any available device 
for measuring its accuracy. National 
conservatively quoted its accuracv as 
one part in a billion— the equivalent of 
a clock that loses three seconds in 1 00 
years. Russians now claim their atomic 
clock loses only one second in 300 
years, and is the most accurate in the 
world. In rebuttal, National points out 
that during its recent Atomichron dem- 
onstration in which two of the units 


The remainder of the Series 1 100’s 
improved accuracy stems from the use 
of improved resistors and capacitors 
which can be matched and adjusted to 
within 0.005%. according to Allan 
McLane, senior computer development 
engineer. These passive elements also 
are mounted in an oven whose tem- 
perature is maintained to within O.S 
degree to prevent change of component 

The new computer includes push- 
button provisions for static and inte- 
grator problem checking to insure that 
patch-board has been properly wired 
and that components arc operating 
properly. The Model 1 1 32. with 60 
amplifiers, has a 2,200 hole patch- 
board: the 1 00-amplificr Model 1132 
has a 3.600 hole board. The patch- 
boards use Aircraft-Marine Products' 
cellular, shielded and insulated patch- 
ing system consisting of molded nylon 
blocks alternated with interlocking 
metal strips to prevent terminal-to-ter- 
minal leakage. 

The desired mode of amplifier opera- 
tion (integrator, summer, or high gain) 
is selected bv patch chords on the 
board. 

This keeps the entire set-up on the 
patch-board and eliminates need for dis- 
connecting computer power when the 
patch-board -is removed. 
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s'Gravesande’s Steam Reaction Car 


s’@raupsant>e’s *fooutuiagFti 


In 1721 Jacob Willem s’Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 
the Royal Society by constructing a practical steam reaction car. 

The vehicle actually moved several times its own 
length, a distance of about two meters. 
In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 
in American rocket propulsion for more than a decade, is proud 
to participate in man’s first assault on the frontiers of 
outer space — Project Vanguard. 
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SUPERSONIC STRENGTH IN QUANTITY 

now in squadron strength wherever the Air Force spreads its supersonic 

wings— at home or abroad. Latest improved models are coming off 
the production lines of the Los Angeles and Columbus, Ohio plants 


of North American Aviation— an industrial citizen whose primary occupation 
is the continuing development and delivery of advanced aircraft for the 
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USAF to Test Two New Runway Cleaners 


Two new candidates for the task of 
vacuum cleaning miles of jet runways, 
taxi strips and parking aprons have been 
delivered to USAF's Wright Air De- 
velopment Center at Wright-Patterson 
Air Force Base for functional and opera- 
tional suitability testing. 

Bolts, nails, tumbleweed, stones, 
wood, rope— and sometimes even jack 
rabbits and prairie dogs— inhaled by 
gas turbine engines cause $25 million 
damage yearly, USAF' estimates. At a 
single air base in a six month period, 
USAF reports, foreign matter ingestion 
was responsible for 46 jet engine 
changes. 

Powerful vacuum cleaners arc pre- 
ferred over brush-type sweepers because 
brushes do not pick up foreign material 
in runway cracks and crevices. Jet air- 
craft at full take off power can suck 
this rubble into their air intakes, some- 
times causing instantaneous engine fail- 

Two Types 

One of the two cleaners has a long, 
ground level intake nozzle in front. 
Called the “Cole-Vac” to identify it as 
a vacuum rather than a brush-type 
cleaner, it is manufactured by Coleman 
Engineering Co., Inc., of Los Angeles. 
Two machines have been developed for 
USAF's Air Research and Development 
Command. 

The other type is a 25-ton truck- 
trailer combination. The trailer houses 
the two ton power units which create 
suction velocities of up to 500 mph. in 
a 10-ft. steel nozzle mounted under 
the trailer. 

Tire machine was made under a 
SI 00,000 Air Force research and de- 
velopment contract by Wayne Manu- 
facturing Co., Pomona, Calif. 

Cole-Vac 

The Cole-Vac is built on a standard 
truck chassis which was reversed to give 
rear-wheel steering for a shorter turn- 

Power steering and brakes and auto- 
matic transmission simplify operation 
of the cleaner. 

Two engines arc mounted in the 
rear of the machine, one to propel the 
unit, the other to power the vacuum 

It can operate at average automobile 

'Hie vehicle is controlled by an oper- 
ator in a cab mounted high at the rear, 
above the engines, where he has unob- 
structed vision in all directions. Two- 
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BACKED by efficient distributors. 


When you specify Bendix Scinflex* electrical connectors 
you can be certain of receiving the finest possible service 
from a product that is the result of advanced engineering 
design and the most modern production techniques. 

Significant proof of the outstanding performance and 
reliability of these connectors is given by the fact that, 
within a relatively short period of time after the start 
of manufacturing operations, Scintilla Division of Bendix 
has achieved a recognized position of prominence In the 
electrical connector manufacturing industry. 

Further reassurance is offered the user by the fact 
that Bendix Scinflex electrical connectors are backed by 
a nation-wide field service organization and by especially 


trained well staffed and adequately stocked distributors. 


AVIATION PRODUCTS: Low and hi s h tension ignition systems for 



Scintilla Division of 


wav radio keeps him in touch with the 
control tower. 

Dual nozzle intakes are located at 
runway level at the front of the ma- 

Auxiliary swivel wheels help to sup- 
port the weight of the large structure. 
Headlights are provided. 

Features of the front end of the ma- 

• Hydraulically operated mechanism to 
raise the nozzle when the machine is 
not cleaning to provide greater ground 
clearance for road travel. 

• Pass-marker device which marks the 
path the cleaner has covered. 

Debris picked up by the nozzles goes 
through two drum-like separators 
whence the foreign matter is deposited 
into dual hoppers on either side of 
the vehicle. 

The hoppers can be emptied auto- 
matically by the operator. 

Special abrasion-resistant steels are 
used in fabricating the nozzle, ducting 
and hoppers to minimize the wear and 
erosion by the debris. 

Wayne Cleaner 

The Wayne cleaner, using the 25- 
ton truck-trailer combination, has all 
the power and suction machinery 
housed in the trailer, which is 35 ft. 
long. 14 ft. high, and 8 ft. wide. 

A 610 hp. V-12 gasoline engine 
drives a 32-blade, 39 in. diameter, two- 
stage blower at 3,400 rpm. to create 
the vacuum required. It is strong 
enough to pick up one pound chunks 
of steel while the cleaner is traveling at 
23 mph. 

An 8-ft. square bank of 132 vane- 
tvpe centrifugal filters retains heavier 
rubble in a plenum chamber whence 
they drop into a hopper. This protects 
the blower blades, which are subjected 
only to fine dust particles. The blower 
exhausts through a funnel on top of 
the trailer. 

A specially-designed control panel 

A4D Drogue 

Tliis collapsible drogue, the rim of which 
is inflated to make it hold its shape, will be 
used by Douglas on an A4D-to-A4D Buddy- 
type in-flight refuelling system. Unit is 
made by Dalmo Victor Co., San Carlos, 
Calif. 



ECONOMY This standard Pacific Seat Position Lock is all tooled for 
fast production to reduce your reclining seat-lock costs. 
Minor modifications in length and mounting arrangement 
are possible, but for maximum economy we suggest you 
investigate the possibilities of designing this standard 
unit into your aircraft seats. 

LIGHT WEIGHT Weighs only 8 ounces— a basic consideration in 
terms of pay-load. Installation is simple— requires no 
special tools. 

NO MAINTENANCE Operation is completely mechanical. Built 
for long, maintenance-free service, it is impervious to 
dust and temperature changes ... needs no lubrication or 
hydraulic fluids. 
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in the driver’s cab electronically acti- 
vates all vacuum cleaning mechanism 
in the trailer, allowing for one-man op- 
eration. 

Wayne, which claims to be world's 
largest producer of power sweepers for 
cities and industry, predicts that com- 
mercial versions of the runway vacuum 
cleaner will eventually be available. 

Three Flash Types 
Tested for Air Photos 

Improved night photo-reconnaissance 
systems in Republic RF-84Fs and Doug- 
las RB-66Bs arc being tested at the Air 
Force Operational Test Center. Air 
Proving Ground Command, Eglin AFB, 
Fla. 

Three different types of photo-flash 
cartridges and bombs arc being used in 
the tests: the M-112 with a light peak 
of 110 million candlcpowcr: the M-123 
which provides 260 million candle- 
power. and a 165 lb. photo-flash bomb 
which puts out 4J billion candlcpowcr. 
Burning magnesium produces the flash 
in the three types. 


As the cartridges begin to produce 
light— the duration of the flash is about 
l/25th see.— a photoelectric cell in the 
plane sets the camera into action, snap- 
ping the shutter as the flash reaches its 
peak 1/2,000 see. from ignition. 



Tow Offers 8.000 lb. 
Top Starting Pull 

New tow tractor with a fluid coupling 
drive which gives S.000 lb. maximum 
starting drawbar pull is being produced 
by the Industrial Truck Division, Clark 
Equipment Co. 

Called the Clarktor 80. the vehicle 
features a low, 564 in, silhouette free 



Wanted: 


Design and 
Development 
Eng i neers 

TV/TANY NEW indication systems like 
those for liquid oxygen shown on 
the facing page — are currently being 
developed by Honeywell Aero. And 
Honeywell's accelerated development 
programs call for many more such ad- 
vanced and challenging projects. 

Design teams now being formed offer 
exceptionally exciting careers to creative 

nents and systems for — 

INERTIAL GUIDANCE 
FLIGHT CONTROL SYSTEMS 

SYSTEMS 

INTEGRATING GYROS 
DIGITAL COMPUTERS 

At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 

essential to the project will look to you 
for technical instructions. 

An engineering degree or its equivalent 
plus practical experience with related or 
similar equipment is required. 

Consider these advantages 

• Minneapolis, the city of lakes and 
parks, offers you metropolitan living in 
a suburban atmosphere. Ho commuting. 

• Travel and moving expenses paid. 

systems, plant and technical facilities. 

• Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent opportunity to you. 

Write to us 

If you arc interested in a career at Honey- 
well, call or send your rdsumd to Bruce 
D. Wood, Technical Director, Dept. T-l, 
1433 Stinson Boulevard, N. £., Min- 
neapolis 13. 


Honeywell 

AERONAUTICAL DIVISION 



Vulcan Test Installation 


Vulcan six barrel rotating 20-nmi. cannon for arming USAF's F-104. F-105 fighters and 
B-58 supersonic bomber (AW Sept. 3, p. 28) is mounted in a test installation aboard an 
F-94 fighter. Cyclic rate of fire of Vulcan, developed by Army Ordnance, USAF and 
General Electric Co., is around 7,000 rounds per minute. Barrel cluster rotates counter- 
clockwise (looking from breech), is powered either by external electric or hydtaulic drive. 
Ammunition is electrically primed. 
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Safeguarding aircraft crews at high altitudes 
is the job of Honeywell Aero’s Liquid Oxygen 
Indicating System. It is accurate to within 2%— 
and transistorized for reliability. Features 
such as remote and repeater indication, low level 
warning, power-off flag, integral lighting (meeting 
MIL-L-25467), and integrated DC power supply are 
available. By including any or all of these features, 
Honeywell Aero can design a Liquid Oxygen 
Indicating System to fulfill any requirement. 


AERONAUTICAL DIVISION, M I N N E AP O LI S- H O N E Y W E L L 
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SAVES WEIGHT! 
SAVES SPACE! 

Meets Military Performance Requirements 

Send them higher and farther . . . with better pro- 
tected electrical systems. MP-700 Series — the 
important new development in breakers — is so 
small you can use many more and still end up 
with less weight. Give circuits individual protec- 
tion instead of grouping. Performs in accordance 
with MIL C-5809 B (ASG). Self-cleaning contacts. 
Industry developed equipment (IDE) approval 
issued August 31, 1956. 



Write for detailed Spec Sheet No.AW-12 


MECHANICAL PRODUCTS, INC. • jackson, Michigan 
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from protruding accessories and a turn- 
ing radius of 146 in. 

The machine, which is 107 in. long 
and 69 in. wide, is powered by a six- 
cylinder. 250 cu. in. displacement Chrys- 
ler engine. Its maximum forward speed 
is governed at 16 mph. 

Exposed parts are covered with a 
weather resistant paint. All six tires are 
the same size. 


OFF THE LINE 


Greer Hydraulics, Inc., established a 
new general sales organization to serve 
its customers in the field better. Or- 
ganization embodies a Central Sales Ad- 
ministration at the company’s head 
office at New York International Air- 
port. Reporting to this office are four 
area managers— Eastern District with 
offices in New York; Mid-West Dis- 
trict, Chicago; Southwest. Dallas: and 
West Coast, North Hollywood. 

Aeronautical Division has been 
formed by T. R. Finn & Co., Inc., 
manufacturer of shock and vibration 
mount controls. New division, which 
is in production, specializes in proto- 
type fabrication of complex welded 
assemblies used in jet, ramjet and 
rocket engines. Tire firm currently is 
working on contracts for Reaction 
Motors. Wright Aeronautical and Ex- 
perimental Divisions of Curtiss-Wright. 



Electronic Coffee 


Trans World Airlines planes now have 
fresh coffee brewed on board with this elec- 
tronic coffee brewer, a product of Huggins- 
Young Coffee Co. of Los Angeles. Brewer, 
shown installed in galley of a Super-G Con- 
stellation, contains an electronic timing 
device. It takes three minutes to make a 
nine cup pot. Previously, coffee had to be 
carried on board in a thermos jug due to 
technical difficulties of brewing coffee at 
altitude, where water boiling point lowers. 



ASCOP SWITCHES J 

PROVIDE ZERO DRIFT — - 

OF DC AMPLIFIERS IN GEDA ANALOG COMPUTERS 


r '. ! rerull Ihol data from GEDA ir extremely 

accurate and reliable. The Type N ii also Ideal for 

Ir but one of over 200 precision ASCOP switches for o wide variety of applications. 


APPLIED SCIENCE CORP. OF PRINCETON 


. O. Box 44, Princoton, N. J. • P 
Crestview 1-8870 


ENGINEERS 
EXPAND YOUR 
FUTURE AT RYAN 


RYAN 


Now!... the NEW 

ROBINSON 
WIRE 
TWISTER 


Faster, more efficient than 
ever! The new, slendernose 
DIACONAL CRIP-HEAD is 
designed especially for those 
narrow- hard-to-rcach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . saves as much as 
$140 per engine assembled. 
3-TOOLS-IN-l . . pR crs . 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 

12 ” safety wirma.'^lS* oz. $ 21.50 
u 9”- f |,^M-“ b -$20.50 

RALPH C. ROBINSON CO. 
Box 494 W No.SacramentolS.Calif. 

Distributor .Gonsaios, Ltd., Malton.Onr. 
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CONTOUR- 

TREN1 


welded stainless pipe 
that’s smoother, stronger 

New Contour-Trentweld outperforms any other 
pipe, welded or not. Here’s why: Contour- 
Welding is an entirely unique method of pro- 
ducing pipe and tubing. It puts gravity to 
work to pull down the molten weld metal 
until it exactly conforms to the contour of the 
pipe. Result: A smooth pipe or tube free of 
undercut or bead. 

What’s more, the Contour-Weld process 
starts with uniformly rolled stainless strip, 
which insures constant wall thickness through- 
out the pipe. 

But the only way you can fully appreciate the 
advantages of new Contour-Trentweld is to try it. 
We think you'll agree, it can't be beat by any 
other pipe, welded or not. 


Why Trent’s Exclusive Contour-Welding Process Means Smoother Welds . . . 



TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
104 


Welding Widens 
Use in Engines 




welding machine welds titanium at 3, 2 OOF. Electricity is used 
us of the titanium parts while they ate being forged togeth 
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These turboprop propeller blades 


begin as alloy steel billets 



STE E L 

asut <Stee£, 


REPUBLIC 


rffn 


I REWJBllCl J 6c/(rt£c6$ 


Strength-to-Weight or Heat Problems — Republic Has the Answers 
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Ever wished you had the same chance as the Wright Brothers? 

You have -in missile engineering! 


The Wright Brothers found ex- 
isting aerodynamics concepts to be 
unreliable — so they formulated 
their own. By this ability to see 
further than accepted doctrine 
they started the mainstream of 
aviation development on its way. 
It is this power to reach beyond 
standard ideas that has led 
through every major advance in 
aeronautical science right up to 


the remarkable progress now going 
on in missile engineering. 

If you have this desire to ‘reach 
beyond' you should be with us right 
now. You’ll find no better place to 
master the problems of very high 
speed, global-range flight. 

Here at North American, we are 
pioneers in this new era of flight. 
A supersonic test vehicle, the X-10, 
is already flying. As a leader in ad- 


vanced weapons systems, we have 
the prime responsibility for the 
SM-64 Navaho Intercontinental 
Missile. This program is unique be- 
cause it is fully integrated; it covers 
every aspect of Missile Engineering 
— including the most advanced de- 
velopments in supersonic airframe 
design and manufacture, guidance 
and control systems, jet and rocket 
engines, and flight testing. 


IF YOUR SPECIALTY IS LISTEO HERE, WRITE TODAY FOR OUR FREE BROCHURE: 
Instrumentation Design, Development & Application Standards. Drawings Checking, Specifications Writing 
High Temperature Materials Engineering Structures. Stress, Flutter and Aeroelasticity Missile Airframe Design 
Component and System Reliability Engineering Aerodynamics Thermodynamics Hydraulic, Pneumatic and Servo Engir 
Guidance and Flight Control Systems Evaluation Systems and Components Testing Missile and Ground Power 
Engineering Flight Test Launching Equipment Field Service and Technical Training 


THE ADDRESS: Mr. M. Brunetti, Engineering Personnel Dept. 91-1 2AW 

Missile Development Division, 12214 Lakewood Blvd., Downey, California . 

NORTH AMERICAN AVIATION, INC. ^ 
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BUSINESS FLYING 


Cessna Modifies 1957 Designs, Prices 


By Erwin J. Bulban 

New York— Many design and style 
changes arc evident in the 1957 Cessna 
Models 180 and 182 which will be 
shown to prospective customers for the 
first time during nationwide showings 
Dec. 15-16 by the company’s distribu- 
tors and dealers. 

Price increases also are noticeable. 
In the case of the Model 182, the 
factory flyaway bill will be $13,975, 
up $225; the Model 180, having the 
tail-wheel landing gear, will cost 
$13,250, a $300 increase over 1956. 

Model 182 has undergone the most 
revision, particularly in the landing 
gear. The main gear has been lowered 
four inches, the tread has been widened 
5.4 in. and the nose gear strut has been 
shortened two inches. These modifi- 
cations are aimed at providing im- 
proved ground handling, takeoff and 
landing characteristics by making the 
182 less susceptible to high or gusty 

Additional strength has been incor- 
porated by thickening the main gear 
spring steel legs from IJ-in. to 3-in.: 
also the tires will be six ply instead of 
the former four ply. The 180 landing 
gear remains the same, but castering 
wheels are now standard equipment. 

Shortening the nose gear changes 
the 182's ground attitude; this is now 
approximately seven degrees instead 
of five degrees. There is no change 
in propeller ground clearance. Cessna 
maintained the original clearance by 
rotating the entire fuselage downwards 
using the propeller hub as the axis. 
New Interiors 

Most noticeable interior changes are 
relocation of flight instruments to pro- 
vide a more functional layout and 
provide more area for additional in- 
strumentation and radio. 

The engine group has been clustered 
and includes electrical fuel gages re- 
placing the former float-type quantity 
indicators mounted in the wing root 
inside the cabin. Another addition is 
installation of a generator indicator 
light which remains lighted until 
charging begins. The light, which re- 
places the former ammeter, also serves 
as a master switch indicator light when 
the engine is not operating. The com- 
pass has been moved from the panel 
and is now windshield mounted and 
the airspeed indicator is calibrated both 
in knots and miles per hour. A fuel 
strainer drain valve has been added. 




operating from a control knob below 
the instrument panel, to allow straining 
water or sediment from the bowl. 

Relocation of instruments allows 
installation of four radios without de- 
leting the map compartment, the com- 
pany notes. 

A new door latch has been designed 
for the 1957 models incorporating a 
flush exterior handle and a sliding 
bolt mechanism to replace the cam- 
type latch. Hand braking is now ac- 
complished by a automobile-type 
handle in place of the former panel- 


mounted knob that had to be pulled 
while pressure was applied to the 

Redesigned Seats 

Seats have been redesigned to pro- 
vide better posture and comfort; the 
front scats have a stronger frame with 
additional one-inch overhang and 
square recessed backs. Rear seats have 
squared backs for additional support 
and the four-position adjustment is 

Two new color combinations are 
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Only speeds many times that of sound can supply the answers to 
today’s vital questions about the “thermal thicket” where ordinary 
aircraft metals blister and disintegrate and ordinary windshields 
turn to liquid glass. These are the speeds of the future — not only 
for missiles, but for military and civil aircraft as well. 

Curtiss-Wright’s subsidiary, Aerophysics Development Cor- 
poration — working with the Wright Air Development Center 
of the U.S.A.F. Air Research and Development Command — 
has provided an ideal tool for this research in the just-an- 
nounced HTV Hypersonic Test Vehicle. Reaching several 
times the speed of sound in only two seconds, this two-stage, 
ten-foot missile is topped with a two-foot nose cone where 
data on heat and air pressure are recorded. 

The HTV is only the first in a family of such rockets 
on which Curtiss-Wright task scientists are at work. It is a 
dramatic example of Curtiss-Wright’s developmental 
leadership in every advanced category of airpower. 


Beyond 

the Speed of Sound 
in a Split Second 


Aerophysics HTV Rocket 


probes the temperatures 
of Hypersonic Flight 


CURTISS-WRIGHT OF CANADA, MONTREAL • 
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CURTISS-WRIGHT EUROPA, AMSTERDAM 



available for 180-182 interiors: Target 
Red with White and Cascade Green 
with Tan. Exterior color styles avail- 
able include four combinations; Sun- 
stone Yellow, Empire Green, Jamaica 
Coral and Palomino Cream, with 
black trim. 

Gross weight of the Model 182 is 
up 100 lb. to 2,650 lb. Powcrplant 
remains the Continental O470-L rated 


at 230 lip. The engine has new car- 
buretor which is expected to improve 
fuel consumption. 

Other exterior changes on the new 
airplanes include a Model 310 outside 
baggage door latch and key lock and 
a new engine cowling on the Model 
ISO to make removal easier and per- 
mit ready access to the engine without 
removing the propeller. 


Sikorsky S-51 Does Variety of 
Jobs for Connecticut Agencies 


Danbury, Conn.— Connecticut's Si- 
korsky S-51 helicopter, flown at the 
recent helicopter air show sponsored 
here by the New England Region of 
the American Helicopter Society, is 
owned by the State Department of 
Aeronautics for use by any state agency. 

Connecticut state police are probably 
the biggest users of the S-51. Demand 
has been brisk, however, from other 
departments— usually for good, techni- 
cal reasons, but sometimes for the 
novelty value. 

The state owns two fixed wing air- 
planes. a Cessna 190 and a 170. 
Donald J. Lynch, assistant director of 
aeronautics for the state, said he has 

use of the helicopter was requested 



when the Cessnas would have served 
just as well. 

Fund Transfer 

Costs of the helicopter arc paid 
largely by the Department of Aeronau- 

Othcr agencies which use the S-51 
are charged S28 an hour through a 
budget fund transfer system. Though 
this charge does not pay nearly what 
the operation costs, it helps hold down 
frivolous requests. 

Since the S-51 was delivered in 
April, it has acquired about 130 hr. 
Lynch said preliminary cost estimates, 
including amortization, fix the hourly 
operational expense at S74. 

The state lias found uses for the 



SIKORSKY S-51 owned by the State of Connecticut was formerly operated by Los Angeles 
Airways (right). Muffler (left) was furnished by Maxim SilcncerCo. 



BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

e Trimming Dies 
e Investment Molds 

We machine to 

• Forgings 

e Solid Stock 

• Investment Castings 

• Centrifugal Compressor 

Wheels 
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Aircraft 


for helicopter which a fixed wing air- 
craft could not provide. Among them: 

• Terrain surveys. The Highway De- 
partment. Lynch said, was able to 
complete in a morning a survey (for 
plant, road projects, etc.) that a ground 
party would have spent a week on and 
not done as well. 

• Blasting surveys. This is a problem 
important to Connecticut because of 
the construction under way for the 
New England Throughway. Contrac- 
tors blasting at Greenwich, Conn., 
last summer set off an unexpectedly 
heavy charge that threw debris into 
nearby houses and knocked out the 
signaling system of the New Haven 
railroad. Now police hover over blast- 
ing sites. They can count the holes 
drilled for the charge, insuring against 
too big a blast. 

• Traffic surveys. What often is not 
evident to police on the ground or on 
maps becomes obvious seen from the 
hovering Sol. Capt. William Gruber, 
head of the traffic division of the state 
police, explained that one of the big 
summer traffic problems in Connecticut 
was the Sunday night flow back from 
Long Island sound to Hartford. Half- 
way to Hartford the traffic from the 
shores east of New Haven was forced 
onto two major highways which joined 
at Middletown as at the apex of a 
triangle. 


Space 

FaciMm 



Ideal for the manufacture, 
test, maintenance, modifica- 
tion, repair or storage of: air- 
craft. aircraft components, 
armament, guided missiles, 
drones, jet engines, rockets. 
Five thousand acres isolated 
from populous regions. Four 
long runways, which can lie 
readily expanded. Large 
parking aprons. Operational 
buildings & hangars. 


BLYTHE AIRCRAFT 
COR RORATION 


Though maps had indicated the 
side roads were too winding to handle 
heavy traffic flows rapidly, a survey 
from the S-51 showed that many 
stretches of side road were actually 
direct enough for use. By selecting 
straight segments of various secondary 
roads from the air, police were able 
to make up alternate routes that re- 
lieved the situation. 

In another instance, police were puz- 
zled that traffic through one Connect- 
icut town was often snarled even 
though a wide bridge was in use. Sur- 
veying the tangle from the hovering 
S-51. state police found that state 
troopers were forming traffic into four 
lanes on the highway while town police 
were holding traffic to two lanes on 
the bridge. 

Traffic Lights 

Study from the hovering S-51 also is 
useful m analyzing traffic light patterns. 
In one town, state police were able to 
eliminate eight traffic lights through 
helicopter traffic pattern surveys. 

By publicizing the fact that the heli- 
copter was in use for traffic control, 
state police found fast drivers tended 
to slow down because of the psycho- 
logical effect. Slow drivers who caused 
pins could be spotted from the air 
and straightened out from the ground. 

Search and rescue on Connecticut 
shores was expected to be an important 
role for the helicopter, but so far no 
rescues have taken place. The S-51 
is equipped with a hoist with a 75-ft 
cable and capable of lifting 500 lb. 

Hunts for crime fugitives, possible 
victims or missing persons can be car- 
ried out easily from the helicopter. 
Ground markings become surprisingly 
legible, as where ground has been 
trampled by search parties, where auto- 
mobiles have driven off roads into 
brush, showing no returning tire tracks, 
or where footprints lead into but not 
out of wooded areas. 

Connecticut's S-51 was acquired 
from Los Angeles Airways where it 
had flown 5,000 hr. in mail service. 
Sikorsky Aircraft Division. United Air- 
craft Corp., took the S-51 in on trade, 
fitted it out for passengers and put in 
a new Pratt & Whitney R985-B4 en- 
gine of 450 hp. 

New Blades 

Two metal blades replaced the old 
3-bladc wooden layout. A hydraulic 
servo control system was installed. 
Basic instruments and a floor socket 
were provided for dual controls in the 

The pilot, David E. Rosser, sits in a 
single scat forward, and there are three 
scats at the rear of the cabin. 

Microphone and headphones for the 
police radio are placed in the rear so 
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or^cTeative engineers 


Here at McDonnell Aircraft Corporation aeronautical 
engineering history is being made by our new “Engineering 
Campus.” The architect's rendering of this 16-aerc develop- 
if adjoining bur plant gives an idea belter than any 
' i of the great steps being taken at McDonnell to pro- 
ts engineers with a new kind of work environment 
thinking and effective achievement, 
evelopment’s imaginative scope, colorful beauty and 
detailed attention to working comfort are attracting nation- 
wide attention as a logically ultimate answer to a vital need 
of thA aircraft industry. One building is completed and 
occupied, and a second is already under construction. The 
entire group upon completion at a cost of more than 
S6.000.0up will comprise integrated facilities of, by and 
for engin-*" 

This latest chapter in McDonnell’s record of pioneering 
achievementsXis another significant indication why the 
company in only 17 years has grown from two individuals 
to a team of more than 17,000 persons. We are now work- 
ing on a backlog qf orders for fighters, missiles and heli- 
copters that exceeded two-thirds of a billion dollars c 
June 30. 

Newest McDonnell planes in production for national secu- 
rity are the versatile F31K2N Demon, fastest all-weather 


fighter in the Navy, and three different versions of the 
world's most powerful fighter, the supersonic F-101 
Voodoo, for the Air Force. Work is in progress on four 
advanced missiles, including Talos. 

We salute the engineers who have done so much to make 
possible our contributions to the nation’s airpower. We 
believe a good part of the accomplishments stems from 
a fundamental policy that takes into account the highly 
individual capacities and aspirations of able and productive 
men. The “Engineering Campus" program is our direct- 
action pledge to our engineers— those now at McDonnell 
and those who will join them— that we arc determined to 
maintain and develop further an environment that fosters 
the sort of creative achievements on which continued prog- 
ress depends. 

Professional and economic advancement await qualified 
engineers at McDonnell Aircraft. We provide free in-plant 
engineering courses taught by our own top engineers and 
sponsor graduate and undergraduate programs at the two 
outstanding universities in St. Louis. We invite you to 
inv estigate joining our te am of the ablest minds in aero- 
nautics — united in making fundamental progress in 
advanced airplanes, helicopters and guided missiles— by 
writing to R. F. Kaletta, Technical Placement Supervisor. 


MfDONNELL „ r 

- 11 Lsoyth 
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STILL THE ONLY OIL APPROVED FOR 


VICKERS VISCOUNT TURBO-PROPS 


This imprint appears 
on the nacelles of 
Rolls-Royce “Dart” turbo-prop engines-the fam- 
ous engines that power the Vickers Viscount. A 
synthetic lubricating oil is specified because no 
existing mineral oil -not even those of the highest 
quality— can meet the Rolls-Royce requirements. 
Several years ago, Esso Research, working closely 
with British and American aeronautical engineers, 
tackled the problem of developing a suitable 
lubricant for aircraft gas turbines. Result : Esso 


8 OUT OF 10 OF THE WORLD'S INTERNATIONAL AIRLINES 
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that police riding there can communi- 
cate directly with patrol cars on the 
ground. 

The S-51 is equipped with LF and 
VHF air communications radio as well 
as the police FM radio. Except in 
emergency, police communicate with 
ground units for effecting arrests or 
clearing up traffic. 

A muffler made by the Maxim Si- 
lencer Co. of Hartford was offered as 
equipment by Sikorsky and the state 
ordered it. Besides its general public 
relations value, police like the muffler 
because it prevents distraction of drivers 
when the S-51 is utilized for traffic 

Beech Forms New 
Financing Unit 

New York— To increase business 
plane sales volume by improving time- 
payment purchase opportunities, Bccch 


Acceptance Corp. has been formed by 
Bccch Aircraft Corp., Wichita, Kan. 

I lie new whollv-owned Beech sub- 
sidiary will offer these financing 
plans: a floor plan for dealers and dis- 
tributors; a retail financing plan for 
business aircraft customers and a leas- 
ing plan for executive plane users. The 
company expects that the new organi- 
zation will be particularly helpful to 
those of its smaller sales outlets who 
still find it difficult to enlist the aid of 
local banks on financing purchases of 
new aircraft. 

Operating manager of BAC will be 
A. R. Bell, who has been financial 
plans consultant to Beech. Frank 
Ilcdrick. Beech vice president-coordi- 
nator. is president, and Mrs. O. A. 
Bccch is board chairman. Board mem- 
bership comprises: O. A. Beech. A. R. 
Bell. Edward C. Bums. John A. Elliot, 
John P, Gats. Lcddy Grccvcr, Frank 
E. Ilcdrick. Michael J. N'cuberger and 
Dwight S. Wallace. 


■You get more in 

DARNELL 




2, GREATER FLOOR PROTECTION 


3. EASY EQUIPMENT MOVABIUTY 
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As with the all new B-5S, America's first 
supersonic bomber, and the first aircraft to 
be built under the "weapons-system" con- 

questions^nus”be arawered byCONVAIR- 
FORT WORTH'S engineers and scientists 
as the designs of ever newer aircraft progress. 


IF YOU HAVE a formal education or pro- 
fessional experience in any of the fields of 



your ability to its best use awaits you at 
CONVAIR-FORT WORTH. 


You'll join a team of outstanding engineers, 
to speed your work, however intricate, spe- 

You'll find, too, that you and your family 
will enjoy better living conditions and a 
wealth of recreational facilities. In metro- 
politan Fort Worth and its suburbs, you 

price ranges. The cost oMivingb below the 



YOUR FUTURE 

IS NO IV . . . 

AT CONVAIR-FORT WORTH 


CONVAIR 

FORT WORTH 

c-v go 

GENERAL DYNAMICS ~S-. 
*4/ CORPORATION '%• 


Shipments By Plants Manufacturing Complete Civil 
Aircraft and Engines For Civil Aircraft 



Exports of Aircraft, Parts, and Accessories 

(Money figure, in thousands of dollars) 
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Makes it possible to 
x-ray thicker sections - 




Whatever your present radiographic facilities, they’ll 
do more work for you with Kodak’s new Industrial 
X-ray Film, Type AA. 

This film has greatly increased speed — especially 
pronounced with gamma rays and high kv. This 
means you can use shorter exposures with your gamma 
equipment. It also means you can radiograph thicker 
sections with your present x-ray equipment. 

And with all this increased speed, the new film retains 
the fine sensitivity characteristics which made Kodak 
Type A the most widely used x-ray film in industry. 

Kodak Industrial X-ray Film, Type AA, can save 
you time, can extend the possibilities of your present 
radiographic equipment. Find out all the details. 

Get in touch with your x-ray dealer or Kodak 
Technical Representative. 


EASTMAN KODAK COMPANY 

X-ray Division Rochester 4, N. Y. 
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AVCO makes 18,000 mph stand still! 



Opens new frontiers 
for young engineers 
and scientists 

Vast, new areas in research have been 
thrown open by AVCO’s new Hypersonic 
Shock Tube. The effects of speeds to 
18,000 mph can now be observed on a sfa- 
tiomry model within the Tube. The findings 
are helping to hasten development of an 
advanced Air Force missile system. 

For forward-looking young engineers and 
scientists— for men with two, three or more 
years of experience— this is creating great 
opportunities; first in missiles, eventually 
in any or all physical sciences, in an 
atmosphere of technical sophistication and 
free inquiry. 

Interested in this kind of a future? In 

the advantages of living in a lovely, lake- 
dotted countryside? In easy access to the 
entertainment, shopping, educational and 
cultural facilities of Boston? In a liberal 
educational assistance program? 

Mail your resume to Dr. Lloyd P. Smith, 
Pres., Room 409M, AVCO Research and 
Advanced Development Division, 20 South 
Union Street, Lawrence, Mass. Or phone 
Murdock 8-6011. 

PHYSICAL SCIENTISTS 
ENGINEERS 

Development . Design . Analytical 

Required: 



Research and 


PRIVATE LINES 


Production run of 10 Paulistmlia 
lightplanes, powered by 90-lip. engine, 
is underway in Sao Paulo, Brazil with 
output of 60-70 aircraft planned an- 

Safeway Airways, Anchorage, Alaska, 
is new regional distributor for Na- 
tional Aeronautical Corp. (Narco) radio 
and navigation equipment. 

Sylvania Electric Products, Inc., 
plans construction of a 5180,000 
hangar measuring 120 ft. x 80 ft. at 
Boston-Bcvcrly Airport, Mass., for its 
executive DC-3. The electronics firm 
has seven of its 46 plants located near 
the field. 

Traffic pattern at Boston-Bcdford, 
Mass., airport has been altered to meet 
Air Force requirements. Planes which 
can maintain an indicated airspeed of 
110 mph. or higher in the pattern will 
enter at 1,300 ft. above sea level or 
1,200 ft. above the surface. Aircraft 
which cannot maintain this airspeed 
will enter at 900 ft. above sea level or 
800 ft. above the surface. Requirement 
stands that all aircraft entering the 
control zone have two-way radio. 

U. S. Air Force contract covering 
aircraft mechanics instruction for per- 
sonnel of 9047th Reserve Group was 
awarded East Coast Aero Tech, Boston- 
Bcdford, Mass., airport. 



Float Kit 


Float repair kit for ou-thc-spot do-it-yourself 
work will take care of spots about one-half 

can be made. Each kit provides sufficient 
plastic and screen material for about five 
medium-size repairs on seaplane floats. Kit 
was developed by dc Havilland Aircraft of 
Canada, Ltd., Toronto, Out. 


Royal 

Amphibia] 





ROYAL GULL SUPER 2 00 IS THE FASTEST 
LIGHT TWIN AMPHIBIAN FLYING TODAY 



TAKE A ‘'PORPOISE-FREE” RIDE in the new Royal Gull Super 200. 
The above picture shows the Gull on the step of its husky high-riding, 
long, sleek hull, just prior to a 14 second water take-off. The Super 
200 is powered with 340hp Lycoming engines. 

See the 200 MILE- AN-HOUR Amphibian Today 


TIKECKEK AIRCRAFT CORP. 

6781 WEST NATIONAL AVENUE • MILWAUKEE 14, WISCONSIN, U.S.A. 
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USAF Contracts 




HOUDAILLE INDUSTRIES. INC. 

BUFFALO HYDRAULICS DIVISION 


ELIMINATE VIBRATION 
PROBLEMS WITH 
PRECISION-BUILT 
DAMPERS 
FOR HELICOPTERS 


Houdaille Helicopter Dampers 
are known the world over 
for controlling vibration in 
rotor mechanisms and 
in castering landing gears. 

In addition, certain designers 
have found it necessary to 
use these dampers to prevent 
vibration on various other 
control devices. In fact, 
Houdaille is constantly called 
upon to provide sound 
solutions for many damping 
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What’s most important in this picture? 


Not the slide rule, though it’s helpful. Nor the divider. 
Nor the logarithm table. It's the human hand, of 
course, because it is motivated by the long, strong 
arm of human intelligence. It belongs 
to the career engineer dedicated in his 
service to the Department of Defense. 

v9k Aoiflfiwt EJkri/UMlAi 


His mind and his hand shorten the coupling between 
a need urgently expressed by the military and its trans- 
lation by industry into reliable electronic equipment. 

His experience contributes invaluable 
help at a critical stage in developing 
great new things in aviation electronics. 

PWu/fe v9ncWe. . . 



FIRE CONTROL RADAR • SEARCH RADAR • INDICATORS AND DISPLAY - COUNTERMEASURES • NAVIGATION 
MISSILE CONTROL • AIRBORNE SONAR • COMMUNICATIONS - FUZES - AUTOMATIC TEST • DATA PROCESSING 
At LMEED ... as everywhere in General Electric . . . 


Progress Is Our Most Important Product 

GENERAL#) ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 






ROLLS-ROYCE 

are producing four types 
of gas turbines 
to meet the requirements of 
Civil Aviation 

AVON 

turbo jet 

CONWAY 

by-pass turbo jet 

DART 

propeller turbine 

TYNE 

propeller turbine 




COOL ENOUGH FOR YOU? 


Fenwal's new Cooling Effect Detector 
rides high in North American F-100F 
Super Sabre . . . Answers question: 
Is cooling air cool enough? 


The Aircraft Industry, the most weight-conscious in- 
dustry of all, has good news from Fenwal Incorporated - 
good news in a half-pound package. Fenwal engineers have 
packed a complete, accurate Cooling Effect Detector into a 
package that light. 




:j£TtK; 






msmmaa 


MECHANICAL ENGINEERS 



MECHANICAL DESIGNERS 


, . to help us solve some of the most challenging engineet 
ig and technical problems of the day in the mechanical 
esign of advanced aircraft engines. 


ELECTRICAL ENGINEERS 


METALLURGISTS 

... to investigate and develop high-tem; 
that will have higher strength-weight 
temperatures. Major emphasis will be oi 
of superior materials with greater 




If you are a creative 
individual, you’ll enjoy 
the tremendous challenge 
and pioneering required 
in aircraft engine devel- 
opment. You’ll like the 
unusual advancement op- 
portunities — the chance 
for fast professional 
growth. 


Openings are at various 
levels in our experimental, 
analytical, installation, 
design and material 
developmental departments. 
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THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC 



EMPLOYMENT OPPORTUNITIES 



Civil Service Opportunity 
Selling Opportunities Wo 
Selling Opportunities Off 


Employment Agen. 
Employment Servi. 
Labor Bureaus 
UNDISPLAYED 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

REGIONAL SALES MANAGERS 

• Executive management experience necessary in initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 

PARTS MERCHANDISING MANAGER 

• Must develop and administer a spare parts merchan- 
dising program. 

• Must aid dealers in setting up and operating parts 
departments. 

• Must have automotive parts experience on zone mana- 
ger level. 

CESSNA 



ROTORCRAFT RESEARCH 



HEAD 

Structural Research Group 

With excellent advancement 
opportunities in both Techni- 
cal and Management direction. 

Combining studies in the most 
advanced aircraft structural 
research and development with 
supervisory and management 
responsibilities of an analyti- 
cal technical study group. 

MS or PhD in Aero Engineer- 
ing and Structural Analysis 
with approximately 8 years ap- 
plicable experience preferred. 
Salary commensurate with 
qualifications. 

Other positions also available 


BELL AIRCRAFT c»r P . 



EMPLOYMS 


OPPORTUNITIES 



ARE 


ENGINEERS 
really smarter? 



(Digital and Analog), Jet 


DEVELOPMENT in -every conceivable field of ELECTRONICS. 
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EMPLOYMENT OPPORTUNITIES 



NEW WORLD FOR AERODYNAMICISTS 

Martin projects of special importance to the future of 
aerodynamics engineering range upward from boundary 
layer control to satellite launching vehicles . . . from the prob- 
lems of multisonic flight to outer space configuration. 

No other aircraft company in the world is offering finer 
opportunities today in the aerodynamics of tomorrow. 

Contact J. M. Hollyday, Dept. AW-ll,The Glenn L. Martin 
Company, Baltimore 3, Maryland. 


0=r ~M~M MSB 

& l ~r~ / /v-7 czp /=! ^ 
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EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT 


ENGINEERS • PHYSICISTS 

©lg-i iiUvja 
arm kajofmma 

at the 

MOTOROLA 

MILITARY ELECTRONIC 
LABORATORY 

■jg? IN CHICAeO 


""3 


Sra'Ko«T< 



E. McDowell Road, Phoenix, A 


MOTOROLA 



tS5l ttSS... 

GENERAL ^ ELECTRIC 


ARE YOU THE MAN 
WE ARE SEEKING? 




ENGINEERS AVAILABLE 

DESIGN ENGINEERS 

SALES ENGINEERS 
LILIENGREN ENGINEERING CO. 


HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


AVIATION WEEK, Dec< 


EMPLOYMENT OPPORTUNITIES 



PERFORMS COMPLEX FLIGHT CONTROL INSTRUCTIONS 
. . . EVERY 30th OF A SECOND I 


Now a high speed airl 
that slips like a desk . 
nose of a supersonic 1 
and processes digital dr 
analog information / 
TRANSACT— 
izedcontrolsystetr 
tubes, diodes and c 


ds of the Navy E 
s. Industry too is 

igh speed data processing 
ies make phenomenal cont 
3 business planning and op 


PH I LCD 


way of life 


GOVERNMENT AND INDUSTRIAL 
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EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 



TO THE ENGINEER OF EXCEPTIONAL ABILITY 



Department 123 


CONVAIR 

3302 PACIFIC HIGHWAY 

IN BEAUTIFUL SAN DIEGO, CALIFORNIA 


10, 195C 
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EMPLOYMENT OPPORTUNITIES 


CHIEF PILOT 

Flight Laboratory • Airborne Electronics 


LEADER in aviation electronics located 
near Greater Philadelphia has immediate 
opening for supervisory pilot. Position re- 
quires experience as supervisor of flight test 
operation, plus 5 or more years as an experi- 
mental test pilot on commercial and military 
aircraft, including jet and 4 engine. Experi- 
ence in flight testing electronic equipment 
and full pilot ratings necessary. Engineering 
degree preferred. 


Replies confidential, s 


resume to 


x 12, N. Y. 36, N. Y. 


At Ramo-Wooldridge 

SYSTEMS ENGINEERING 
For ICBM-IRBM 


Sub-System Integration 

. . . developing missile component and sub-system inte- 
gration plans and engineering change procedures. 
Ground Support Equipment 

0 ...responsibility for planning GSE, with emphasis 
upon problems of compatibility and integration. 
Training 

. . . including the preparation of training program cri- 
teria and plans, and technical manual specifications. 

Operational Planning 

. . . developing missile operational plans and facility 


Air Force lnterconi 
liatic Missiles. Eng 
experience are invit 


The Ramo-Wooldridge Corporation 


FOR RATES 


About Classified 
Advertising. 

Contact 

3L WcQ^JMl 
0^ n~~t you. 

ATLANTA, 3 

1321 Rhodes-Haverty Bldg 

WAInul 5778 

BOSTON, 16 

350 Park Square 

H J sw E GER faard 2 ' 716 ° 

CHICAGO, 11 

520 No. Michigan Ave. 

MOhawk 4-5800 


superior 1-7000 

DALLAS, 2 

Adolphus Tower Bldg., 

Main & Akard Sts. 

Riverside 7-5064 


woodward 2-1793 
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WE’RE LOOKING 
FOR MORE 

TOMORROW THINKERS” 

...AT REPUBLIC AVIATION 




IMMEDIATE OPENINGS IN THESE FIELDS 
Aerodynamics • Flight Test • Dynamics • Thermodynamics • Electronics • Flutter & Vibration • Servos 

• Weights • Weapons Systems Analysis • Analog & Digital Computers • Airframe & Mechanical Design 

• Antennae • Fire Control Systems • Flight Control Systems • Instrumentation • Stress Analysis • 
Operations Research • Preliminary Design • Systems Engineering • Propulsion • Publication Engineering 


Please address complete resume of your technical background to: 

AIRCRAFT : MISSILES 

Engineering Personnel Manager MR. DAVID G. REID ■ Administrative Engineer MR. ROBERT R. REISSIG 
Farmingdalc, Long Island, N. Y. 223 Jericho Tpke., Mineola, Long Island, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


HERE'S WHAT YOU CAN 
LOOK FORWARD TO AS A . . . 


• A Career with a 

• Retirement Plan 




FLIGHT ENGINEER 


• Annual Sick Leave 


TWA 


• Paid Vacation 

• Group Insurance 

• Liberal Free Transporta* 
tion for You and Your 
Family Each Year 



Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer — you start out at $330 per month 
as a student— $485 per month as a Flight 
Engineer plus regular future salary increases. 

Beginning with the third year. 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 

Here arc the qualifications: Between the ages 
of 23 to 35; normally 5'7" to 6'2" inclusive; 
high school diploma or equivalent; pass CAA 
Class n physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
* ling class; pass examinations for student 
engineer. 

a wonderful future waiting for you with 
TWA. Write today to Mr. R. Paul Day, 
Employment Manager. 

TRANS WORLD AIRLINES 
MUNICIPAL AIRPORT 
KANSAS CITY, MO. 



Don't forget 

THE BOX NUMBER 


SEARCHLIGHT 

SECTION 

(Classified Advertising J 
BUSINESS EQUIPMENT 
USED OR RESALE 

OPPORTUNITIES 



INSTALLATION 

RADAR 


Remmert-Werner 

Sf. Louis Florida Toledo 
Lodestar DC3 Beech 


PROFESSIONAL SERVICES 
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SEARCHLIGHT SECTION 


Douglas 

B-26 

LeTOURNEAU 
EXECUTIVE TRANSPORT 


Cruising Speed— 315 MPH 
Range— 3,000 mi 
Passengers— Up to 12 
P&W R-2800-75 
Available Immediately 
R. G. LeTOURNEAU, INC. 
AVIATION DIVISION 
Longview, Texas 


FOUR OUTSTANDING TWINS 

ISCIisSIfisP 

x sxsn •«. sss: 

COMMANDER 520 

srBtSt 



NAVCO, 


DEICER BOOTS 
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ENGINEERS 

EXPERIENCE IN ONE OR MORE 
OF THESE FIELDS 

Check this list of 
Professional skills 

AN UNUSUAL JOB 

V aerodynamics 

The positions we are tnlhlns ehoul ore wlth^tho 

V thermodynamics 


V fluid mechanics 

V fluid dynamics 

V heat transfer 

• compressors * ducting 

• turbines • nozzles 

• combustion systems • diffusers 

V experimental 
analysis 

r» 


GENERAL^ ELECTRIC 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 

CESSNA 


CHIEF INDUSTRIAL ENGINEER 

$ 17 , 000 -$ 22,000 




NEW ADVERTISEMENTS 

by Dec. 14 will appear in the Dec. 24 issue subject to limitations of 


SEARCHLIGHT SECTION 


WRIGHT- P6cW 

ENGINES & PARTS 
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SEARCHLIGHT SECTION 



SALE OR LEASE 



TIMMINS AVIATION 

LIMITED 

. Montrea l Airport, Montreal 


FOR SALE 



BLUE GRASS AIRMOTIVE 

BIUE GRASS FIELD, LEXINGTON. KENTUCKY 


TWO 

DC-4's 

FOR LEASE 

ONE CARGO 
ONE PASSENGER 

DC-3 

FOR LEASE 

Standard Airline Radio 
21 -Passenger interior 
Complete Anti-icing, De-icing 

TRANS-INTERNATIONAL 
AIRLINES, INC . 8 ^ 

IF there is anything you want 

OR . . . something^ you don't wont— 

SEARCHLIGHT "SECTION 

AERO COMMANDER 560 A 




CONNECTORS 


HAROLD H. POWELL CO. 



"Take a Heading for Reading' 

lor the BIST MAINTENANCE • OVERHAUL • MODIFICATION • INSTALLATION 
READING AVIATION SERVICE, INC. 


H^FRIENDSHIP/if 


/ . “ ■* « T. .. . 1 . 1 

J 4 PAN-MARYLAND 1 

TO WASHINGTON-BALTIMORE 

CAA certified | 


USE NATIONAL CLASSIFIED ADVERTISING 

for bringing business needs or opportunities to the attention of 
men associated in administrative, executive, management, sales 
and responsible technical, engineering and operating capacities 
within the industries served by Aviation Week. For advertising 
rates or other information write: 

Classified Advertising Division 
Aviation Week, 
330 West 42nd St., New York 36, N. Y. 
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The Real Reward is Here 

for the Production Design Engineer 


There are challenge and satisfaction for you at Rohr. For 
you follow your design from planning to plant to loading 
platform. 

Here, engaged primarily in the tremendous Held of 
power packages, you translate theory into production 
design with full regard for function, materials and service- 
ability. Work in this area encompasses all the engineering 
factors involved in the design of the complete aircraft itself. 

At Rohr you can be sure of full personal advantages. 


recognition, and permanency through long-range commer- 
cial and military projects. 

And in sunny Chula Vista, on the Bay nine miles south 
of San Diego, you and your family will find a new way of 
living in a wonderful year ’round climate. 

If you are an experienced production design engineer, 
write ROHR right now. Please enclose resume and we 
will reply at once. J. L. Hobcl, Industrial Relations Man- 
ager, Rohr Aircraft Corporation, Chula Vista, California, 
Dept. 34. 



PLANTS ALSO 


RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 
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ENGINEERS 

APL-An Organization 
Of And For Technical 
Men And Scientists 

The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni- 
versity is an organization of and 
for technical men and scientists. 
APL is organized on a horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tists and technical men occupy all 
decision-making positions, because 
our only objective is technical prog- 

Because of its predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missiles which 
includes the TERRIER, TALOS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 
eral important fronts. 

Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations. 

OPENINGS EXIST IN; 

DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 

Write : Prof eettional Staff Appoint- 


ee Johns Hopkins University 
Applied Physics Laboratory 
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Flight Engineer Role 
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NAVY FLIGHT SETS NEW RECORD 

Allison Turbo-Prop-powered ''Tradewind'' 
opens new era in vital Pacific Fleet service 


A few weeks ago the U.S. Navy opened 
a new chapter in aviation history when 
its giant aerial tanker — the Convair 
R3Y-1 Tradewind — set a new trans- 
pacific speed record for water-based 
aircraft. On its maiden round-trip flight 
from Alameda, California, to Keehi 
Lagoon, Honolulu, Air Transport 
Squadron two [VR-2] firmly estab- 
lished the Navy’s long-standing belief 
in turbo-prop power as the jet age’s 
most flexible and efficient power source. 
On its return flight the Tradewind cov- 
ered the nearly 2,500 miles over water 
span in 6 3 A hours, far surpassing the rec- 
ord on this route for this type aircraft. 

Powered by four Allison twin power 
section turbo-prop engines driving con- 
trarotating Aeroproducts Propellers, 


the Tradewind boasts nearly 24,000 
horsepower— can lift its 80-ton weight 
from the water in 30 seconds, climb 
quickly to cruising altitude and cover 
more than 2.000 miles nonstop at 
speeds in excess of 350 miles per hour. 

What makes this astounding aerial feat 
possible is the development of a whole 
new concept of powered flight— the cul- 
mination of 10 years of research by the 
Navy, Convair and Allison. It required 
the solving of one of the most complex 
engineering challenges in aviation 
history— perfecting a gas turbine engine 
of advanced design and mating it with 
a six-bladed contrarotating propeller. 

The R3Y-1 Tradewind will refuel in 
flight eight jet fighters — four at a time 
—at speeds of more than 350 miles per 


hour. This new addition to the vast 
Pacific Fleet, the R3Y-1 will provide a 
vital service to our fast carrier task 
forces, further extending the range and 
striking power of the Navy’s mighty 
air arm. 


ALLISON DIVISION OF GENERAL MOTORS CORPORATION 
Indianapolis, Indiana 



R3Y-1 demonstrates versatility 
of Turbo-Prop power 
in jet-age transportation 

Record-breaking Navy R3Y-1 is powered 
by four T40 Allison Turbo-Prop engines 
like this— each having twin power sections 
driving contrarotating Aeroproducts Pro- 
pellers. Both power sections in each engine 
give the R3Y-1 full power for rapid take- 
off and climb to cruising altitude. To gain 
best fuel economy for cruising, one power 
unit may be shut off entirely, allowing the 
other to operate at its most efficient setting. 
Either power section operates all six 
blades contrarotatively. 



LL/SON 

TURBO-PROP POWER 

VERSATILE POWER FOR JET-AGE FLIGHT 





